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PREFACE TO THE THIRD EDITION

Published in 1913, this book saw its second edition shortly

before our entry into the European War; the issue of the present

edition, at the customary three years' interval specified in the

publishers' contract, has been delayed by the pressure of the

writer's military and official duties. By courteous agreement of

the publishers, no subsequent revision will be made for some years

to come, and for necessary and sufficient reasons. As compared

with a treatise on practice of medicine or any of its branches, a

history of medicine is, in the nature of things, a stationary product,

dealing essentially with the past, with things that have hap-

I)ened. If the author of such a work has succeeded in stating the

facts in their true relations, if he has reason to believe that his

views of things are, in the main, correct and expressed with suffi-

cient clarity, he will not wish to make many changes, since super-

added and inserted matter will, in a series of editions, destroy the

freshness and individuality of any book, giving it a somewhat
medieval character, through excess of overlaid material. This

method of composition, with which, it need hardly be said, the

writer has no sympathy whatever, was once likened by Henry
.lames to a heavy suit of chain mail, which, however carefully

wrought, will sink the reader in erudition but not "float him
upon a deeper tide," the shifting tide of modern thought and

progress. During the troul:)lous period of the European War,

the author has been, at Vv^hiles, keenly conscious of the need for

thoroughgoing revision in at least two of the sections, namely,

those dealing with medieval and modern medicine. But recent

investigation of medieval medicine, the main aml)ition of the

foremost living medical historians of Europe, is still "knowledge

in the making," while present-day medicine, during the war
period and after, has been in a state of flux. Revision along the

lines contemplated will, therefore, be made to best advantage

after a period of careful consideration and study, when the civilized

world has attained a period of less unstable equilibrium ; and such

revision, if well considered, will require the necessary element of

time.

What has been accomplished in the- present edition is as fol-

lows: A careful account has been rendered of the newer findings
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of SuillintV, Nfulmiiicr, W'ickcisliciinci-. Siiiii(M-, .-md oIIhm' I'liiro-

pc.Mii iii\ fsliiiators of ;mcicnt nnd nu'ilicxMl incdic'mc; new matter

liiis lii'cMi miUUmI oil tlic (loctrinc of the orifiin and tiansiiiission of

(Mlinitr culture (convcM-jiicMico and convection); on ('liines(> inediciii(>;

on the liistoiy of pediatrics, d(>iitistry, public hy<2;ieiie, military

medicine, and medical lexicotiraphy ; on the (>arli(M' nuclei of med-
ical education in the Tnitiul States; on nn-eiil .lapanc'se, Spanish,

and Latin-American mediciiu^ and on tin* work of tiie medical

departments of armies in the iMiropean War. A numl)er of new
bio.uraphical sketches have becMi added, with portraits of Sym-
phori(>n C'hampier, Villemin, Ciurlt, J.ittre, Salkowski, Osier, Max
Neul)ur}i:er, and others. Errors of omission and commission have

])een corrected; the l)i])lio<irai)hies at the end of the volume have

lieen enlar^xnl and improved; and the author index has been made
as complete and exhaustive as possible. Special effort has been

made to keep down the physical size and weight of the book,

and to preserve something of its original plein air intention, by
the use of small type in certain sections. As stated in the preface

of the first edition, the author's primaiy object has been to stim-

ulate the medical student or the busy practitioner to pursue his

own studies in the history of medicine, and, judging from the

large number of friendly and sympathetic letters received, this

end has been, in some measure, attained.

In his forward-looking "Outline of History" Mr. H. G. Wells

has almost nothing to say of the influence of medicine upon human
progress, although, as Descartes observed, it is to the science and
art of medicine that the human race must look if it is to perfect

and fit itself for the gigantic social tasks and problems which are

bound up with its future development. With fine perspicacity

Mr. Wells signalizes three episodes in secular history as the most
important in the development of the human race and its civiliza-

tion, viz., the awakening of free thought in mankind by the

Ionian (ireeks; the awakening of the free conscience of mankind
by the Hebrew prophets; and the awakening of the sense of. soli-

darity in mankind by the political and social revolutions of recent

times. To these he adds a fourth, and even more momentous,
coefficient, namely, the need for the self-discipline of each and
evers' individual in the feeling of social obligation and for personal

and international good manners, that these three forces may
operate for the greatest good of the greatest number, and that the

many may not continue to suffer for the crimes, whims, inepti-

tudes, and insanities of the few. The object of Mr. Wells' History

is to educate the individual in this sense of social obligation, and,

as the Mr. Greatheart of our Pilgrim's Progress along the "eight-

fold Aryan way," he has given to the historian a new and unique
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function. Assuming the best will in the world on the part of the

children of the future, one may at least hope that they will con-

tinue to produce, not Pecksniffian prigs and pragmatical purists,

but such interesting and whole-souled humans as Rubens and
Helena Fourment, Richard Steele, Charles Lamb and Fanny
Kelly, Franz Schubert, Rahel Levin, Theophile Roussel, Joseph
Leidy, Louis Pasteur, Henri Dunant, Joseph Lister, Johannes
Brahms, Ivan Turgenieff, and William Osier. Whether Schopen-
hauer's famous l^alance-sheet l3etween evil and good will ever

be reversed or not turns upon the balance or imbalance of social

forces, in th(^ adjustment of which medicine is destined to play a

part of ever-increasing moment. With the law visibly decom-
posing into chicanery and the medieval mania for formalism

and multitudinous verbiage, with religion too frequently debased
into a cloak for fraud, modern medicine has ever been forward-

looking, honest in its "aims, methods, and persistency," and fears

not its audit. The signs and syml^ols are arovmd and about vis

everywhere. The conquest of communicable diseases, the attain-

ment of painless, shockless, deathless surgery, the manifold devices

of sanitation, the recognition of an interrelation between health

and disease and social-economic conditions, the wide-spread con-

cern al^out industrial poisoning, trade diseases and accidents, the

movement for wholesale destruction of noxious insects, parasites,

reptiles, and vermin, the relation of the neuroses to crime and the

sexual genesis of crime, the relation of the internal secretions to

the neuroses and insanities, nay, even to cerebration itself, have

been a few of the trends of recent medicine. The influence of

disease itself upon the trend of human history in the past is still

an unwritten chapter, thrown into striking accidental relief by

the triumph of sanitation over infectious diseases in the European

War. In our army camps the disease-carrier, whether contact

or suspect, was taught to regard himself as a greater menace to

his fellows and to the community than the disease itself. At the

Harvard Library Mr. Justin Winsor made the loan of a book

conditional upon the personal cleanlin(\ss of the applicant. Our
overcrowded public v(4iicles are still efficient agencies in the

transmission of parasitii? and respiratory diseases. Crime and
Hucksichlslosigkeit are coming to be regarded as matters of social

sanitation. During the European War, the science of medical

anthropology, and particularly of ethnic psychology, began to

loom large and acquire even military significance. All this is

obviously more potent, dynamic, and understandable doctrine

than the outworn patter of chanter la haute morale. The view-

point of Cato the Censor does not appeal to moderns. The message
of medical history to the future is: "Come clean."
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Sinct> the l:i-l rt'\i--i(»ii of tliis Ixxik, in f;ii'l, in llic \('!'v tlnck

of the \v;ir period, :i lai'iic amount of original work of hi^lily crcdit-

al)l(' cliaiaclcr has hccn done in ihc way of nicdico-liislorical iv-

sivirch. Till' most inipoitani of these investi^iitions hear upon

tlie history of nitvlieval science and medicine, n<)tal)ly the massive

stvulies of SudholY upon meiUeval suru'erv, tlie School of Sak'nio,

the i)(>st-tracts and hygienic orchnances of the MidcUe Aj>;(>s, the

liistory of mecheval anatom>', and the graphics of medieval prac-

tice; tlios(> of W'ickersheimer on \\\o zodiacal and anatomi(;al

diaiirams; the valual)l(> inxcsti^ations of medieval MSS. by Charles

SiniicM-; the catalojiuinji of the nu^dieval scientific IMSS. in Enf>;land

i)v Dorothea Waley Sin<;er; aiul the studies on Aristotk^ by Pro-

fessor Charles S. Haskins (Harvard University). Through such

investigations as these we are beginning to understand some-

what of the vast complex known as medieval medicine. In laying

down plans and supjilying building stones for this new edifice

none have shown such unparalleled industry as Professor SudholY,

a mighty scholar and fountain-head of genius and power; of the

puzzle-headed array of ascertained knowledge, none, save AUbutt,

have given so intelligil)le a synthesis as Singer. Defining science as

"the making of knowledge," h(^ sets the delimitations of medieval

science in time as between 400 A. D., when the ancients ceased to

make knowledge, and 1453, when modern science, in the dynamic
sense, began, with Copernicus and Vesalius. During the long

interperiod, medieval science was mainly static and descriptive,

and tlirough its central dogma, derived from Plato and familiar to

us in the Divina Commedia and Goethe's Faust, phenomena were
studied not as leading to anything, but as illustrating the relation

of the great outer universe or macrocosm to the microcosm, man.
Astrology, the doctrine^ of the four humors, and other prognostics

became modes of life-insurance, in other words, only one phase of

the larger insurance against "the perils of the soul." "For such

an attitude of mind there could be no ultimate distinction between
physical events, moral truths, and spiritual experience." As
Taylor has shown in "The ]\Iedia>val Mind," science, ethics, the-

ology, philosophy, art, and medicine were regarded not as sepa-

rate categories, but as something interrelated and interfused.

Assuming this viewpoint, it is easy to comprehend why the basic

sciences—anatomy, physiology, pathology—were almost non-ex-

istent in the Middle Ages, why internal medicine was backward,
and wh}' such practical matters as military surgery and the applica-

tion of the Biblical code of sanitation were forward, even as

printing, or the use of the mariner's compass, firearms, and spec-

tacle lenses came to be forward.

Of other recent contriljutions to medical history, space permits
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hilt brief mention of Sir Clifford AUbutt's splendid and learned

study on (ireek Medicine in Rome, the stimulatina; histories

of medicine by Sudhoff and Meyer-Steinc^g, and of dentistry

by Professor Sudhoff, Professor Neuburger's studies of medicine

in Josephus and the Vienna School, Singer's two volumes of

Oxford "Studies," tlie interesting history of medieval medicine

by Dr. James J. Walsh, Dr. Mortimer Frank's translation of

Choulant, Dr. Jonathan Wright's commentaries on pre-Hippo-

cratic and Hippocratic medicine, the highly original investigations

of Mexican medicine by Dr. Nicolas Leon, and the forthcoming

volumes on the history of medicine by Sir WilUam Osier, on the

history of magic by Professor Lynn Thorndike, on the medical

gods by Dr. Walter A. Jayne, on medicine in Montaigne by Cap-
tain J. S. Taylor, U. S. N., and on the Florentine artist-anatomists

by Dr. Edward C. Streeter. Biographies of Sir William Osier

by Professor Harvey Gushing and of Joseph Leidy by Dr.

Joseph Leidy, jr., are in preparation; and the announcement of

histories of physiological chemistry by Professor Gowland Hop-
kins and of clinical methods by Dr. Erich Ebstein is a matter of

keen interest to historical students. Two volumes of the medical

history of German participation in the European War have already

IxHMi pul)lished, much of the pndiminary material of the English his-

tory has been printed in serial form (National Research Council),

the Canadian history is in jireparation, and two volumes of the

American history are already in press, under the editorship of

Colonel Charles Lynch, U. S. Army. Very recently, university

chairs of medical history have been assigned to Dr. Eugene
Menetrier (Paris), to Professor Max Wellmann (Berlin) and
to Dr. Charles Singer (London); Professor Max Neuburger
has established an Institute of Medical History in the Jose-

finum (Vienna), and it is hoped that steps along the same
])rogressive lines will l)e taken in America. During the war
period, some of our l:)est have passed away—Osier, Jacobi, Payne,

Ruffer, Blanchard, Hofler, Schelenz, Valentin Rose, Gaizo, Han-
derson, and VIortimer Frank—and of these, none have left so dis-

tinct a void in our minds and hearts through their passing as Sir

William Osier. He was a source of inspiration and encouragement

to us all, and to me personally, the wisest of mentors, the kind-

liest of friends.

This ])ook is, in a very real sense, a product of the Surgeon

General's Library, and I desire once more to thank the successive

Librarians of this great institution for their encouragement and
their generosity in the loan of books and graphic material. In

the correction of errors, I am very genuinely indebted to Geheim-
rat Sudhoff (Leipzig), whose utterances about English, French,
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and American ctilloatiucs (luiinii the war period 1kiv(^ been

eliivalrous. ina^naniinoiis, sporlsinimliko; to Pnifessor William 11.

Welch Jialtimore), Dr. Charles Sin<i-er (London), Sir Ilumplire\-

Uolloslon (Loiulon), Professor Harvey ('ushin<j; (Boston), and
many others, in particnlar to l')r. lOdwaid (". Slreeter (Boston)

for his can>fnl and scholarly emendations in I he section on medie-

val medicine. To my friend. Dr. I'Miniind \. ("o\\(hy (New
York), and to Drs. Sadao ^()shida, Jlsieh, aiul ^'amanawa I am
sincerely thankful foi- \alual)le information al)out Chinese and
.lapaiH^se medicine. To the publisiiers I once mor(» (>xi)ress my
liratitude for the handsome letter-press and illustrations of the

book, which has been entirely reset in this edition; and to Dr.

Alliert Allemann, Principal Assistant Librarian, S. CJ. O., and Mr.
Cary K. Saj^e, U. S. Public Health Service,-' I render my best

thanks for their efficient cooperation in the correction of the

proofs.

F. H. G.
Aii.MY Medic.vl Museum,
Washington, D. C,

September, 1921.

Author's Corrections.

Page 11, line 23. "National Research Council"
should be "National Health Insurance (Med-
ical Research Committee)."

Page 12, line 8. "Yamanawa" should he "Yoko-
gawa."
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"Civilization in its higher form tochiy, thouj^h highly complex, forms
essentially a unitary mass. It has no longer to be sought out in separate

luminous centers, shining hke i)lanets tlirough the surrounding night. Still

less is it the property of one i)rivilege(l country or people. Many as are the

tongues of mortal man, its votaries, like the Immortals, speak a single lan-

guage. Throughout the whole vast area illumined by its quickening rays its

workers are interdependent and pledged to a common cause."—.Siii Ahtiiur
]*]VANS.

"For intleed it is one of the lessons of the history of science that each age

steps on the shoulders of the ages which have gone before. The value of each

age is not its own, but is in part, in large part, a debt to its forerunners. And
this age of ours, if, like its ijredecessors, it can boast of something of which
it is proud, would, could it read the future, doubtless find much also of which
it would be ashamed."

—

Sir Michael Foster.

"Take from the air every aeroplane; from the roads every automobile;

from the country every train; from the cities every electric light; from ships

every wireless apparatus; from oceans all cables; from the land all wires;

from shops all motors; from office buildings every elevator, telei)hone and
typewriter; let epidemics spread at will; let major surgery be impossible

—

all this and vastly more, the bondage of ignorance, where knowledge now makes
us free, would be the terrible catastrophe if the tide of time should but ebb
to the childhood days of men still living! . . . Therefore, whoever desires

j)rogress and prosperity, whoever would advance humanity to a higher plane

of civilization, must further the work of the scientist in every way he possibly

can."

—

William J. Humphreys.

"The development of human thought and achievement, as a w-hole, has
not been, as commonly supposed, a continual ujiward progression, nor even
the eriuivalent of a continuous series of ascertained results. Thoughts and
inventions, which seemed on the verge of practical fruition, have often been
reduced to nothingness, even at the most decisive moment, through some
combination of untoward circumstances; yes, even the very memory of a
pathway broken into the Land of Promise is often obliterated and what seemed
ac(!om[)lished fact has had to be recreated by laborious work covering years,

decades and even centuries. Just the simplest, most natural and, in the end,

almost self-evident facts are the hardest to evolve and elucidate, just what
was most decisive and potent of result has been time and again overlooked

by the seeker after truth. . . . The gold of historic thought, indeed, is as

little to be found in the street as the gold of actual daily strife, and it is by no
means the task of the historian of broad general scope to give the initial clew

to its discovery. He, indeed, can only reproduce the i)ast with fidelity and
exactitude. The intuititm of the true investigator and pathfinder of today and
tomorrow must find its own way to new guiding principles from the work of

yesterday, before yesterday, and the distant past."

—

Karl Sudhoff.

"Doctrinaire formula-worship—that is our real enemy."—M.\x Neu-
iUIUJF.H.

"It is hardly an exaggeration to summarize the hi.story of four hundred
years by saying that the leading idea of a conf(uering nation in relation to the
conquered was, in IGOO, to change their religion; in 1700, to change their trade;

in ISOO, to change their laws, and in 1 !)()() to change their drainage. May we
not then say, that on the prow of the con(iuering ship in these four centuries

first stood the priest, then the merchant, then the lawj-er, and finally the

phy.sician?"—A. Lawrence Lowell.

"Aims, methods, and persistency are common to the medical profession

of all coimtries. On its flag is inscribed what should be the life rule of all

nations: Fraternitv and .solidaritv."

—

Abraham .Jacobi.
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AN INTRODUCTION

TO THE

HISTORY OF MEDICINE

THE IDENTITY OF ALL FORMS OF ANCIENT AND
PRIMITIVE MEDICINE

One of the best accredited doctrines of recent times is that of

the unity or soHdarity of folk-ways. The collective investigations

of historians, ethnologists, archeologists, philologists, and sociolo-

gists reveal the singular fact that all phases of social anthropology

which have to do with instinctive actions inevitably converge to a

common point of similarity or identity. This is true of all myths,

superstitions, laws, and social customs of primitive peoples (as also

of the cruder ethnic aspects of rehgions) which are concerned with

the fundamental instincts of self-preservation and reproduction.

It is possible, as we shall see, that many strange cultural practices,

such as mummification, circumcision, or the couvade, may have

been deliberately transported by migrations from one continent

or island and imposed upon another (Elliot Smith). But the fact

remains that, for those human actions which have been defined as

instinctive, as based upon the innate necessity which is the mother

of invention, "folklore is an essential unity. "^ The mind of savage

man, in its pathetic efforts to form religious and ethical systems for

moral and spiritual guidance, or to beautify the commoner aspects

of life with romance and poetry, has unconsciously taken the same
line of least resistance, followed the same planes of cleavage. The
civilized mind differs from the savage mind only in respect of a

higher evolutionary development. Human races and racial cus-

toms have changed as they became more highly specialized. The
heart of man remains the same.

It follows that, under different aspects of space and time, all

phases of folk-medicine and ancient medicine have been essentially

^ For a good. Hummary of tho matter, see the presidential address of

Charlotte S. Burne in Folk-Lore, Lond., 1911. xxii, 14-41; also, her revision

of "The Handbook of Folklore" (Pub. Folk-Lore Soc, No. Ixxiii, Lond., 1914).

2 17
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alike in tendency, (liflVriiia; only in uiiiinportant details. In the

liiiht of anthropolofiy, this proposition may ])e taken as proved.

CinuMfonn, hierosilyphic, runic, birch-bark, and palm-leaf in-

scriptions all indicate that tlu^ folk-ways of early medicine, whether

Accadian or Scandinavian, Slavic or C'eltic, Roman or Polynesian,

have been the same—in each case an affair of charms and spells,

jilant-loiH^ and psychotherapy, to stave off the effects of super-

natural ajiencies.

In relation to the orij^in of othnif traits and practices, opinion is divided
into two schools. The convergence theory, oriijinated by Adolf Bastian in

ISSl,' aflirms that the a{)i)earan('c of identical ethnic phenomena in ditTerent

relations of space and time is due to the spontaneous develojjment of certain

"elemental ideas" {FAcmentarficdanke), which are common to primitive man
everj"\vh(;re. The convection theory, originated by Friedrich Ratzel (1882-),

asserts that no isolated action or jirimary "elemental thought" is possible to
primitive races, but that each race has derived something from its neighbors
or predecessors in sequence of time. Ratzel's theory of the geograi)hic flif-

fusion of ethnic culture has been vigorously defended by Fr. von Luschan,'
and separately maintained by Elliot Smith, in his doctrine of the convection
of "heUolithic culture." The Bastian doctrine is strongly supported by the
imposing array of facts which have been assembled in furtherance of the
modern theory of evolution, that the development of the individual is but an
epitome of the development of the race. Left to itself in a favorable environ-
ment, any savage tribe will inevitably evolve a culture all its own, for the
regulation of food supply, sexual and social relations, adjustment to the
unknown, manifesting itself as political economy, ethics, law, medicine,
rehgion and so on. The weak point in the convection theory is that it deals

with accidentals and non-essentials, such as the constant recurrence of the
self-same folk-tales and proverbs all over the earth, similarities in language,
artistic forms, detached cultural practices, ethnic type (Hindu and Aryan,
Malay and North American Indian), etc., many (not all) of which may have
been mechanically transmitted from one race or culture to another. Thus,
the Africans of Benin and Cameroon learned to make armor and artistic

devices in metal from North-Em-opean invaders; the Ganymede in the Vatican
is strikingly reproduced in a Bucldhist relief in a cloister near Sanghao; the
cobra symbol is found alike in Indian, Egyptian, Scandinavian, and Aztec
devices; the symbohsm of the Symplegades is the same in Greek and Mayan
art; but the cherchez la femme motive may well have originated scores of

Trojan or other wars, and such happenings as those of (Edipus, Siegfried,

Machaon, Susanna and the Elders, are apt to occur spontaneously anywhere.
Elliot Smith asserts that Americans uphold the convergence theory "as a kind
of dogma" over against the convection theory, but, as a matter of fact,

there are strong elements of probability in both. Hence, neither can be
erected into dogma.

Of the ultimate origin of folk-ways and ideas we know little or

nothing. Innumerable hypotheses have been advanced, in each

case the attempt of a civiHzed or educated mind to interpret the

workings of the primitive mind from isolated instances, and, in

^ A. Bastian: Der Volkergedanke, Berlin, 1881.

2 F. Ratzel: Anthropogeographie, Stuttgart, 1882.

' F. von Luschan: Zusammenhange und Konvergenz. Mitt. d. anthrop.
Gesellsch. in Wien, 1918, xlviii, 1-117.
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almost every case, the investigator has become obsessed by his

particular theory to the extent of becoming a hobby-horse rider.

But all anthropologists agree that the general origin of folk-ways

and mores (religious or other) is social, concerned with the great

question "how to Hve," which is different at different times, in

different places, among different peoples. Of the mind of primi-

tive man, we know that it differs from the civilized mind mainly in

respect of education and development, that is, in the power to per-

ceive and assign the right causes for phenomena, which gave us

science, and in certain perceptions of "values," which gave us

our standards of morahty and taste. But in each of these things

the primitive mind everywhere has its own natural standards,

which are worthy of deepest consideration.

Aj:)art from any theories as to his origin or evolution, we may
assume that prehistoric man was not different from what we often

find primitive man to be—a savage sunk in his animal instincts.

At this stage of his existence he killed his food and fought his ene-

mies with sticks and stones, raped his women, hid himself in caves,

and was probably not unaware of certain hygienic precautions

which are instinctive in lower animals. A dog licks its wounds,
hides in holes if sick or injured, hmps on three legs if maimed,
tries to destroy parasites on its body, exercises, stretches, and
warms in the sun, assumes a definite posture in sleeping, and seeks

out certain herbs and grasses when sick.^ It is not unreasonable

to suppose that actions hke these may have been as instinctive

in a grown-up prehistoric man as they are in a primitive child of

his race today. "Man has climbed up from some lower animal

form," says John Burroughs, "but he has, as it were, pulled the

ladder up after him." We do not know when or where, how or

why, this occurred, but we do know the first rung of the ladder.

In the Hall of Anthropology of the National Museum at Wash-
ington (or in any other good collection of this kind) there are to

be seen innumerable specimens of a small object in chipped fiint

which is the symbol of prehistoric man's uplift, his first step in the

direction of civihzation. With this leaf-shaped flint in hand, he

had a new means of protecting himself against enemies, procuring

and preparing food, and of manufacturing other weapons and im-

plements of the same kind or of more highly specialized kinds.

Now the interesting point about these prehistoric flints is that they

are to be found wherever traces of the existence of man are found,

changing in shape during the successive interglacial and post-

glacial periods, but following his migrations over the surface of tiie

^ Usually Triticum caninuvi, Cynosurus cristalus, and Agrestis caninn for

emesis and purgation. Cat.s have a known fondness for Valeriana officinalis

and Nepeta cataria (catmint).
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earth. H(mv croppinp; up as spoar or arrow-point, there as tool or

ceremonial ol)jeet. these primitive "celts," as they are called, have

been excavated from the river-drifts of England, France, and

North America, in the caverns of Devonsliire and the Dordof!;ne, in

the plains of Egyi)t and Palestine, and the frozen tvnidra of Siberia

and Alaska, in each case bearing the same identical form. In

the Early Stone Age (Paleolithic Period), up to the Solutrean

Period, the chipped celts were little more than the result of a neces-

sarily crude flaking of oval or ovoid stoiu^s. From the time of

arrival of the pre-Chellean flint workers in Europe during the

Second Interglacial Period, one hundred thousand years ago,

each successive race had its peculiar technic of flint-chipping, its

characteristic retouch, until the crude coups de poing of the

Chelleans become the exquisite laurel-leaf points of Solutrean

man. But in the Magdalenian period the forms are again crude,

and finally dwindle away into the faultier Azilian forms and the

strange trapeziform shapes of the Tardenoisian microliths.^ In

the Later Stone Age (Neolithic Period) they were brought to a high

point of specialization and polish, but in shape and intention they

have remained the same throughout geologic space and time.

Their employment in surgery by the ancient Egyptians, or in

ritual circumcision by the Hebrews in the desert, goes to show the

unusual veneration in which they were held ])y these peoples on

account of their great antiquity. In what is perhaps the most

interesting of American contributions to archeology,- Professor

William H. Holmes has demonstrated inductively (by working out

the initial methods of chipping and flaking himself) that even

among recent American Indians, like those of the Piney Branch

quarries in the District of Columbia, the process of shaping and

specializing the leaf-shaped flints was probably not different from

that employed by Paleolithic man or even in what seem to be the

rude artefacts of Eolithic man. There is apparently no distinction

in space and time in the flaking of prehistoric and primitive im-

plements. Similarly, ethnologists, as we have said, find that the

folklore and other traditions and superstitions of primitive peoples

have a strong family likeness at all times and places.

The common point of convergence of all medical folk-lore is the

notion that spirits or other supernatural agencies are the efficient

causes of disease and death. Primitive medicine is inseparable

from primitive modes of religious belief. If we are to under-

stand the attitude of the primitive mind toward the diagnosis and

1 See H. F. Osborn: Men of the Old Stone Age, New York, 1916, passim.

-W. H. Holmes: "Stone Implements of the Potomac-Chesapeake Tide-

water Province," Rep. Bur. Ethnol., 1893-4, Wash., 1897, xv, 1-152. Also:

Mem. Internat. Cong. Anthrop., Chicago, 1894, 120-139, 4 pi.
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treatment of disease we must recognize that medicine, in our sense,

was only one i:)hase of a set of magic or mystic processes designed

to promote human well-being, such as averting the wrath of

angered gods or evil spirits, fire-making, making rain, purifying

streams or habitations, fertilizing soil, improving sexual potency

or fecundity, preventing or removing blight of crops and epidemic

diseases, and that these powers, originally united in one person,

were he god, hero, king, sorcerer, priest, prophet, or physician,

formed the savage's generic concept of "making medicine." A
true medicine-maker, in the primitive sense, was the analogue of

our scientific experts, philanthropists, and "efficiency engineers,"

a general promoter of human prosperity.

In his attempts to interpret the ways of nature, savage man,
untutored l^ecause inexperienced, first of all confused life with

motion. Like Mime in Wagner's "Siegfried," he was puzzled if

not awed by the rustling of leaves in the forest, the crash and
flash of thunder and hghtning, the flicker and play of sunlight

and firelight, and he could see no causal relation between a natural

object and its moving shadow, a sound and its echo, flowing water

and the reflections on its surface. Winds, clouds, storms, earth-

quakes, and other sights and sounds in nature were to him the

outward and visible signs of malevolent gods, demons, spirits, or

other supernatural agencies. The natural was to him the super-

natural, as it still is to many of us. He therefore worshiped the

sun, the moon, the stars, trees, rivers, springs, fire, winds, and even

serpents, cats, dogs, apes, and oxen; and, as he came to set up
carved stocks and stones to represent these, he passed from nature-

worship to fetish-worship. Even in his artistic productions, the

savage is at first animistic and ideographic, tends to vitalize

inanimate objects, and aims at the portrayal of action and move-
ment rather than perfection of form.^ Disease, in particular, he was
prone to regard at first as an evil spirit or the work of such a spirit,

to be placated or cajoled, as with other deities, by burnt offerings

and sacrifice. A further association of ideas led him to regard

disease as something produced by a human enemy possessing super-

natural powers, which he aimed to ward off by appropriate spells

and sorcery, similar to those employed by the enemy himself.

Again, his own reflection in water, his shadow in the sunlight, what
he saw in dreams, or in an occasional nightmare from gluttony, sug-

' That there is a strong resemblance between some of tlie concepts of

savage and paranoiac art is strikingly shown in the remarkable carvings of a
paranoiac collected by G. Marro, Ann. de freniat., Turin, 191.3, xxiii, 1.57-192,

6 pi. W. H. Holmes has shown that, in the savage, perfection of pattern forms
and figures had to follow upon dc^'elopment of the metric and geometric arts,

such as the shaping of potterv, textiles, technics, and architecture. (Rep.
Bur. EthnoL, 1882-3, Wash., 188(), iv, 443-465.)
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gosli^d tlu> (>\ist(Micc (if ;i si)irit -world ;ip;irl troiii his diiily life ;;iid

of ;i soul :ip;iit Iroiii liis l>o(l\ , and in lliis \va\- lie hit upon a third

\va>" ol' lookinij; at disease as the woik of olTeiided spii'its of the

(K'ad, \vh(>ther of men, animals, or plants, "^riiesc* three views of

(liseast^ are eonunon heliefs of the lowest <;rades of Jiunian life, for,

as l\i\-ei-s says, the category of natui'al causes "can haidly he said

to exist" anionji; them. Sava<!;es, as a rule, cheerfully accept all

tiue(\ while a linjierinji; belief in human .sorcery and the displeasure

of the dead is always a trait of the peasant and .sometimes of his

descendants in "civilized" communities. The modern Koreans

are said to number their demons "by thousands of billions."

Among .savagos such beliefs usually fio hand in hand with shaman-
ism, an inteiuuediate statue ])etween polytheism and monotheism,

which assumes a Sujireme H(>infi; or (Ireat Sjiirit, with less(»r di-

vinities and demons subordinated. With the beginnings of sham-

anism' we have everywhere the advent of the medicine man and

the bilbo or witch-doctor, who assvunes a sol(^mn supei'visory rela-

tion to di.sease and its cure Jiot \mlike that of the priest to religion.

The sliaman handles disease ahnost entb-ely by psychotherapeutic

manceuvcrs, which serve to awaken a corresponsive state of auto-

suggestion in his patients. Whether North American Indian or

Asiatic Samo3'ed, he does his best to frighten aw^ay the demons of

disease by assuming a terrifying aspect, covering himself with the

skins of animals so as to resemble an enormous beast walking on its

hind legs, resorting to such demonstrations as shouting, raving,

slapping his hands or shaking a rattle, and pretending (or en-

deavoring) to extract the active principle of the disease by sucking

it through a hollow tube. To prevent future attacks, in other

words, to keep the demon away for the future, he provides his

patient with a special fetish or amulet to be worn or carried about

his person. Furthermore, any fantastic thing he may elect to do

or not to do, such as passing in or out of a door or stepping over an

ol)ject with intention, he considers in the light of "making medi-

cine." We may smile at these phases of shamanistic procedure,

but, except for the noise, they are not essentially different from the

mind-medicine or faith-healing of our own day. Both rely upon
psychotherapy and suggestion, and for a sick savage, the fantastic

clamor made about him might be conceivably as effective as the

quieter methods of Christian Science to a modern nervous patient.

It is highly probable that in all primitive .societies, the priest, the magician,

and the medicine-man were one and the same, and that the powers ascribed to

these ranked with courage and the sword as means of securing leadership or

1 For the ritual of preparation and initiation of candiflates into the four

degrees of shamanism, see W. J. Hoffmann: Rep. Bur. Am. Ethnol., Wash.,
1891, vu, 1.51-300.
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kin<i;sliip. As thoso functions bocamo more spooialized and diffcivntiatod. ro-

liiiioii became the exclusive lielief in and worship of some univei-sal power
^reatiT than man himself; mat^ic, a special set of processes within tlie power of

man, whereby he soufiht to i)redict and control natural phenomena, usually to

wreak evil and in o])])osition to the will of the god or gods; and medicine, the
attemi)t to direct antl control those natural i^henomena whi(;h i)ro(luce disease

and death in man (Rivers^). Thus religion, through the inhibitions which
man i)ut upon himself to attain to the godlike, became the origin of law and
ethics; the secret practices of magic engendered alchemy and other branches
of chemical and physical sciences; astrology, astronomy; while primitive medi-
cine remained moi'c or less stationary among all peoples, always following in

the wake of other sciences, until it could utilize the advances made by physics
or chemistry. Black magic was concerned with producing drought, famine,

disease, death, or other evils; white magic, iir averting these or in such posi-

tive good as rain-making, fire-making, or [)romotion of vegetation. Primitive

therai)y, therefore, became a mode of white magic.
Primitive pathology ascribed disease to something projected into the body

of the victim, something taken from it, or to the effect of sorcery ujion some
part of or some object connected with the body of the patient. The first

category corresponds with our infectious and toxic diseases; the second,
r. (/., the predilection of the Australian savage for the adrenal fat of his enemies,

with the diathetic (metabolic) and deficiency diseases. The third category
Frazer defines as sympathetic magic (action at a distance-), including homeo-
pathic or mimetic magic (action by or upon similar objects for good or evil) and
contagious magic (magical effect of a thing which has once been in contact
with a person or thing or formed part of it). As part of this cult, the soul was
regarded as "the animal inside the animal, the man inside the man," a manni-
kin, counterpart or double, sometimes a shadow or reflection,^ absent from the
body in sleep, sometimes a truant and a wanderer, capable of being extracted
from the body by an enemy, or of being deposited in some safe place to secure
immortality, or even existing as a second self or "external soul" in various
l)lants or animals, upon whose welfare the welfare of the individual de-
pended.* The "perils of the soul," in primitive medicine, were averted by
complex systems of totems and taboos. On Eddystone Island (Melanesia)
nearly every disease is ascribed to eating the fruit of tabooed trees. In other
parts of Melanesia disease follows upon any infraction of totemic ordinances,
such as killing or eating the totem (Rivers).

Thus primitive medicine, magic, and religion are inseparable, although, as
in ancient Egypt or some parts of modern Melanesia, leechcraft may become
specialized to the point of having a doctor for every disease.

Apart from shamanism, the actual medical knowledge of primi-

tive man, given his hmitations, was far from contemptible. As the

folk-lorists point out, the function of the medicine man was a
limited one, and the art of healing never progressed very far so

long as it was under the sway of belief in the supernatural. As the

savage advanced a little further in the knowledge which is gained

fi'om experience, it was natural that some special talent for herl)-

doctoring, bone-setting, and rude surgery should ])e developed and

1 See W. H. R. Rivers, Fitzpatrick Lectures, Lancet, Lond., 1916, i, .59: 117.

- Sir James G. Frazer: The Magic Art (The Golden Bough, pt. i), London,
19i;3, i, 52-219.

' Frazer: Taboo and the Perils of the Soul (Golden Bough, pt. ii), London,
1911.

* Frazer: Balder the Beautiful (Golden Bough, pt. 7), London, 191.3, ii,

95-278.
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oiiiployod ns n spooinl moans of liv(>lilioo(l hv oortnin individuals.

Alonji witli these naturc-liealei-s Ihcrc \V(>nl, of coui-sc, llic in-

evitable "\vis(>-\voni('n," who followed licih-lhciain' and midwifery,

and such specialists soon i)erc(Mvcd that a numhcr of poisons are

also rcMuedies uiuUm- various conditions. M(>dicinc, which Huxley

has so truly styled the foster-mot hci- of nian>- sciences, ically

began with this crude plant- and ])()ison-lore of primitive^ peoples.

Early man rsganlcd tlic |)i)is;)iicr witli tlic same lioirdr and Idathinn that

wo f<M'l, l)ooauso, as 'Plionias ])()int'^ out/ the use of jjoison involves the idoa of

(l(>ath without tjip possibiHty of motor resistance, without tjivinji; the victim a

fiplitinji cliance.

ANhen I'iysses apphed to llus at Ephyra for a deadly arrow-poison, Ilus

dcH'Hnod, "for lie had in awe the immortal gods" (Odyssey, i, 200). At the

ancicMit Creek festival of the Tharjiclia, given at Atliens every May, two

public outcasts, sot apart for the i)uri)ose, were flofigod with squills, wild fig;

branches or agnus ciustus, and possibly stoned to death or flung into the sea.

The scapegoat, in this case, was callerl the Pharmakos, wliich also means a

poisoner, sorcerer, or magician. \Mi(>ther th(> verb from which the word drug
(tpapnaKOp) is derived meant originally "to give drugs or poisons" or "to drive

away evil spirits with blows" is a matter of disj)ut(>.- But it seems probable

that the original pharmacologist was eyed with suspicion.

Primitive man's knowledfi:e of medicinal simples was exactly

like the drug phase of our modern therapeutics—extensive, if not

intensive—and where he made mistakes it was (as in our own case)

due to the cause which Kant assigns for all human error—the in-

veteracy of the post hoc, propter hoc tendency in the human mind.

Like many physicians today, he tried to treat the disease rather

than the patient, not realizing (as we are just l)eginning to realize)

that the dynamic effect of a drug upon the patient's body depends

as much upon the deUcate chemical adjustments of that body as

upon the composition of the drug itself. Whenever many differ-

ent remedies are proposed for a disease, it usually means that we

know very little about treating the disease, and the same thing is

true of a drug which is vaunted as a panacea or cure-all for many
diseases. "In listening to the praises of these panaceas," said

Peter Krukenberg, the old Halle clinician, "we seem to be actually

standing before the booth of a moimtebank."^ We are not much
better off than early man in this respect. Thus, the hieratic writ-

ings of the Egyptian papyri reveal an unusually extensive materia

medica, the excellence of which is vouched for in the Homeric

poems, and which can today be duplicated, in extent at least, in

the materia medica of old civilizations like China or Japan, or even

in our own bulky pharmacopeias. The ancient Egyptians, Chinese,

1 W. I. Thomas: Sex and Society, Chicago, 1907, 163-167.

= See Morlev Roberts: The Pharmakos, Folk-Lore, Lond., 1916, xxvii,

218-224.

^ Cited by Baas.
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and Aztecs had botanic gardens (Hill). We find that savages in

widely separated countries easily get to know the most fatal arrow-

poisons—curare, ouabain, veratrin, boundou—as well as the vir-

tues of drugs, like opium, hashish, hemp, coca, cinchona, eucalyp-

tus, sarsaparilla, acacia, kousso, copaiba, guaiac, jalap, podo-

phyllin, or quassia. Abel and Macht have shown that the ancient

European belief in the venomous nature of the toad and the power
of its dried skin to cure dropsy is explained by the two alkaloids,

bufagin and epinephrin, which they isolated from the tropical

Bufo agua. Bufagin (C18H24O4) has a marked diuretic action.^

W. E. Safford has shown that the various narcotic snuffs used by
the Indians of the West Indies and South America are all products

of Piptadenia yeregrina.^ Not to go further than our own country,

we find the North American Indians aware that arbutus is "good"

for rheumatism; lobelia for coughs and colds; wild sage tea, golden-

seal, flowering dogwood, and prickly ash berries for fevers; elder,

wild cherry, and sumac for colds and quinsies ; wild ginger, ginseng,

and euphorbia for digestive disorders; inhalations of pennyroyal

for headache; sassafras or violet leaves for wounds and felons;

and the roots of sassafras and sarsaparilla for "cooling and puri-

fying the blood." In 1535-36, the Iroquois around Quebec, as

Jacques Cartier relates, treated scurvy in his crew very successfully

with an infusion of the bark and leaves of the hemlock spruce;

and the French at Onondaga in 1657 found the sassafras leaves,

recommended by the same tribe, "marvellous" for closing wounds
of all kinds.3 The "Materia Medica Americana" (1780) of the

old Anspach-Bayreuth surgeon Schoepf, who came over with the

Hessian troops during the war of the llevolution, shows that the

Anglo-Saxon settlers in the New World had already learned many
wrinkles in herb-therapy from the red men, in addition to the very

rich medical folk-lore which they undoubtedly brought with them
from Old England. The plant-lore of rural England included a

knowledge of the virtues of camomile-, sage-, and dandelion-teas

as laxatives; of marjoram and primrose root for headache; of

wormwood as a tonic; of valerian for the "nerves"; of agrimony

and parsley for jaundice; of meadow-saffron (colchicum) for gout;

of fennel, eye-bright (euphrasy), and rue for bad eyesight; of

male fern and peach-leaves for worms; of tansy as a vermifuge and

1 Abol, Macht: J. Pharm. Expor. Therap., Bait., 1911-12, iii, 319-377.

2 Safford: Jour. Wash. Acad. Sc, 1916, vi, 547-562.

'See Yager: "Medicine in the Forest," Oneonta. N. Y., 1910. Yager
notes the infrequency of panaceas and gunshot prescriptions among the North
American Indians; each remedy was administered by itself for a given con-

dition. For the theory and formuUe of Cherokee medicine, see J. Mooney:
Bur. Am. Ethnol. Rep., Wash., 1891, vii, 319-369.
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altorlifacitMil : of liorclKUiiul, niarsliinallow oi- candied clccaiiipaiic

iov CDUiilis and colds; of foxj^lovc as "tli(> opium of llic licail";

and of such "vuliwM'ary plants" as hryonx', a.uriinoii>'. hare's oars,

nioon\voi-t, alchoof, and ^oldtMU-od. Mn^lish pocti-y and folk-loro

Avc full of n>fci(Miccs to thynio and niaijorani, rosc^inaiy and rue,

luistltMoc and ash. as well as poisons like hemlock, leopard's bane

(aconite), tlu> deadly nijihtshade (belladonna), "the juice of cursed

hebenon" (yew), and henbane (hyoscyanius), which Aretaeus re-

•larded as a cause of insanit\- and to which Shakespeare refers in

tlie same spirit as

tlic insane root

That takes the rea.sun prisoner.

Asphodel, or dittany, is often mentioned in the Homeric poems as

a balm a<j;ainst the pain of newly inflicted wounds, and the same

tradition is still current among the country folk of Lancashire,

Ireland, and the moors of Scotland. Kipling has summed up the

whole matter in a charming verse

—

Alexanders and Marigold,
Eyebrisht, Orris and Elecampane,

Basil, Rocket, Valerian, Rue,
(Almost singing themselves they run),

Vervain, Dittany, Call-me-to-you—
Cowslip, Melilot, Rose of the Sun.

Anything green that grew out of the mould
Was an excellent herb to our fathers of old.

In the use of natural or physical means against disease we dis-

cover that primitive man, with his well-ventilated habitations and
his hardy life in the open air, has advantages which his civilized

brother often seeks or finds only on compulsion. The Indian^

knew, for example, the importance of keeping the skin, bowels, and

kidneys open, and, to this end, the geyser, the warm spring, and
the sweat-oven were his natural substitutes for a Turkish bath.

Emesis or catharsis, followed by a vapor bath and a cold plunge,

set off by a dose of willow-bark decoction (salicin), was the North
American Indian's successful therapeutic scheme in the case of

intermittent and remittent fevers; a vapor bath and cimicifuga

were his mainstays against rheumatism. Like the ancient Baby-
lonians, he had his fixed periods for ritual emesis and catharsis

(e. g., the green-corn feast), much as our forefathers used zodiacal

calendars for blood-letting. Massage was long known and prac-

tised by the Indians, Japanese, Malays, and East Indians. In the

^ For a full account of the medicine of the twentieth century Indian, see

A. Hrdlicka, Bur. Am. Ethnol.. Bull. No. 34, Wash., 1908, 220-253.
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opinion of Rivers/ massage was imported into Melanesia l)y Poly-

nesian castaways, since Polynesian massage is apparently a true

rational therapeutic measure, while Melanesian massage is some-

thing superimposcnl upon a magic rite. Hypnotism originat(Hl

among the Hindus; inoculation against smallpox among the

Hindus, Persians, and Chinese. Lady Mary Wortley Montagu
got her idea of variolation from the East, and it is still employed

among the North and Central African tribes and races (Arnold

Klebs-). Th(> early Japanese employed the moxa as the Chinese

did acupuncture. The Chinese of the Mongol dynasty (1260'')

probably learned of the use of spectacles from India via Turkestan.

Snow-spectacles have been employed l)y polar tribes.

Surgery became a science in recent times, not so much through

individual skill or specialization of instruments, as through the

introduction of two new factors—anesthesia and antisepsis. Prim-

itive surgery included all the rudiments of the art. The earliest

surgical instrument was in all probability not the speciahzed leaf-

shaped flint or "celt," already referred to, but rather some frag-

ment unusually sharpened as to edge and point by accidental

flaking,^ as in the obsidian knives of Peru. By means of these

sharpened flints or of fishes' teeth, blood was let, abscesses emptied,

tissues scarified, skulls trephined, and, at a later period, ritual

operations like circumcision were performed, as we hav(^ seen, with

the primitive celts themselves. Decompressive trephining for

epilepsy or other cerebral disorders goes back to prehistoric times,

the finds showing that it was often done more than once upon the

same person, the bits of skull excised ])eing used as amulets. It is

said that trephining is still practised among the Aymaras of

Bolivia and the Quichuas of Peru,^ and another evidence of it is

the curious crosswise mutilation along the lines of the coronal

and sagittal sutures, first noticed as a common practice among the

Loyalty Islanders Ijy an English missionary. Rev. Samuel Ella, in

1874,'^ and which Manouvrier found afterward in neolithic female

' W. H. R. Rivers: Massage in Melanesia: Tr. xvii. Internat. Cong.
Med., 191.3, Lond., 1914, Sect, xxiii, .39-42.

•' Klebs: Johns Hopkins Hosp. Bull., Bait., 1913, xxiv, 70.

3 B. Laufer: Mitt. z. Gesch. d. Med., Leipz., 1907, vi, 379-38.").

' The writer is indebted to Prof. William H. Holmes for this impcjrtant
information.

* A. Bandelier: V(>ber Trei)aniereii untcr den heutigen Indiaiieni Holivias
(Internat. ('ong. Americanists, 1S94). S. .). Mo/.aiis (Rev. .1. A. Zahm), in his

"Along the Andes and Down the .Vitkizoii" (New York, 1911), pp. 20(), '207,

is of ()])inion that the l(>aves of Eri/lhro.n/loii corn, when chewed, have anesthetic
proi)erties, of which he gives a remarkable instance. This would explain how
easily the Peruvians may have accomplished trephining with the aid of a sharp
piece of flint or obsidian.

6 Ella: Med. Times & Gaz., Lond., 1874, i, .50.
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crania from Sciiu'-et-l >is(' niid cMllcd the "siii('ii)ital 1'" (1895').

Tr(>phinini;; has hccn i\ouv on the skull with shai-pciunl prehistoric

flints in thirty-fiv(> to fifty mimilcs hy i.ucas-( 'hanipionnirrc and

Hollander.'- PriniitiNc man's wounds were dressed with moss or

fresh leaves, ashes or natural balsams, and, when poisoned,

treated by suckinj]:; or cauterization. Ciii)i)inj; was performed by
means of animals' horns. The revulsive effects of some accidental

wound or hemorrhage, or the natural and |)ei'iodic process of men-

sti'uation sufifi;est(>(l, no doubt, the advantaj^es of blood-lcMtinji;,

which was to Ixm-ouk^ a sort of therapeutic sheet-anchor throuj^h

the aues. For couchiiifi; a cataract or opening an abscess, even a

sharp thorn sufliced. The Dayaks of Borneo employ a sharj) root

(l)injanip()). In the more advanced i)hases of cultural develop-

ment, pieces of hard wood may have been pointed and edged, like

the flint knives. Neolithic saws of stone and bone, possibly im-

itated from the teeth of animals, also exist, and with these Hol-

lander has performed amjMitation in six to seven minutes. The
characteristic signs of amputation have been found in prehistoric

bones. ^ During the Bronze and Iron Ages expert skill in metal

work became an accomplished fact, and surgical instrumentation

was correspondingly improved. In the excavations of the Swiss

Lake Dwellings, which w(M-e discovered in 1853^ the different cul-

tural objects were found in successive layers, from the Stone Age

(NeoHtliic or Alluvial Period, 3000-1500* B. C.) up to the Bronze

and Iron Ages (1500-400 B. C), and of these, the real beginnings

of northern European culture are now held to be the metal imple-

ments and objects found at La Tene. The phrase "La Tene"

symbolizes, for anthropologists, the starting-point of the cultural

periods following upon the three Ice Ages, with their two inter-

glacial periods, not because the Lake Dwelling finds are necessarily

the earliest iron objects known, but because they are the most

representative and characteristic. La Tene was preceded by the

Eohthic, Paleohthic, Neolithic, Bronze Ages, and the Iron(Halstatt)

Age (700-400 B. C). In the Bronze Age surgical saws and files

were plentiful everywhere, from Egypt to Middle Europe.^ The

' L. Manouvrier: Rev. mens, de I'Ecole d'anthrop. de Paris, 1S96, vi, .57;

1903, xiii, 431. Manouvrier thinlcs the sincipital T may have been identical

with the crucial cauterizations of the skull recommended by Ayicenna and
others, if not a ritual mutilation. Gron regards it as a mode of judicial torture.

SudhofT identifies it with a derivative procedure employed by the Alexandrian
surgeons for ocular catarrhs and mentioned by Celsus (vii, cap. xii, sect. 1.5).

2 Luca.s-Championniere: Trepanation neolithique, Paris, 1912.

^ E. Hollander: Die Chirurgische Sage. Arch. f. klin. Chir., Berl., 191.5,

cvi, 317-320.

* First investigated by PVrdinand Keller in 1853-4.

5 Hollander: Die Chirurgi.sche Sage. Arch. f. klin. Chir., Berl., 1915, cvi,

320-336.



IDENTITY OF FORMS OF ANCIENT AND PRIMITIVE MEDICINE 29

La Tenc finds, dating; from about 500 B. C. to 100 A. D., entirely

distinct from Ejiyptian, Indian, or Greek culture, include iron

knives, needles, fibulae, swords and lances, with bracelets, neck-

laces, and ear-rings of Etruscan or West Celtic pattern, and

funeral urns containing human remains, showing that cremation

was the rule among the La Tene people. Some time later, as, for

example, among the Gallo-Roman finds in France, we trace the

evolution of the jointed or articulated surgical instruments, like

scissors, in which cutting was done by indirect action.^ With
improved metal instruments, such cosmetic operations as tattoo-

ing, infibulation, boring holes for ear-rings and nose-rings, or the

Mica operation (external urethrotomy), as well as amputation

and hthotom}', could t)e essayed. The ancient Hindus performed

almost every major operation except ligation of the arteries;

ovariotomy has been done by Indian and Australian natives, and

Felkin witnessed a native Cesarean section in Uganda in 1878.

Both operations are said to have been performed by German sow-

gelders in the sixteenth century.

The use of a soporific potion as a substitute for anesthesia goes

back to remote antiquity, as symbolized in the twenty-first verse

of the second chapter of Genesis: "And the Lord God caused a

deep sleep to fall upon Adam, and he slept: and he took one of his

ribs, and closed up the flesh instead thereof." From the soothing

Egyptian nepenthe of the Odyssey, which Helen casts into the

wine for Ulysses, to the "samme de shinta" of the Talmud, the

"bhang" of the Aral)ian Nights, or the "drowsy syrups" of Shake-

speare's time, the soporific virtues of opium, Indian hemp {Cannabis

indica), the mandrake {Airopa mandragora), henbane {Hyoscy-

amus), dewtry (Datura stramonium), hemlock {Conium), and let-

tuce (Lactucarium) appear to have been well known to the Orientals

and the Greeks-; and, in the thirteenth and fourteenth centuries,

1 See M. Baudouin: Arch. prov. de chir., Paris, 1910, xix, 228-238.

2 Poppy and Indian hemp were probably known to the Egyptians and
consequently to the Cireeks; mandragora to the Egyptians, Babylonians, and
Hebrews. Theophrastus and Dioscorides were the first to mention the
aphrodisiac and soporific properties of Airopa nHnidragora. It is not clear

whether the mandrakes which Rachel sought of Leah ((ienesis xxx, 14-16)

were for the former purpose or to ease the i)angs of childbirth. Dioscorides

was the first to si)eak of the employment of mandragora wine for surgical

anesthesia, and his recipe was tried out with success by Sir Benjamin Ward
Richardson (Brit, and For. Med.-Chir. Rev., Lond., 1874, liii). The mandrake
is also mentioned bj' Celsus, Pliny, Apuleius, Paul of ^gina, and Avicenna,
and the legends about the human sliape of the root of the plant, its frightful

shrieks when uprooted, and the necessity of emi)l()ying a dog, hitched to it for

this purpose, are a common feature of early iMiglish and German folk-lore.

Drugging with Indian hemp or henbane ("tabannuj") was common among the

ancient Hindus and the later Arabs, and Sir Richard Burton adds: "These
have been used in surgery throughout the East for centuries before ether and
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a inixluro of some of \\\vsr iiijii-cdiciits ("oleum ^Ic lalcfihiis") was
formally rccommrndcd for surgical anesthesia l)y the iiuMheval

masters, Xicolaus Salernitanus, ('o|)ho, Iluffh of Lucca and his

son TluMxlorie, in the iorm of a "spoiKjid somiiifcni' or "confcctio

wpon's" for inlialation. Aj^ain, the use of such natural anti-

septics as extreme dryness, smok(^ (creosote), honey, niter, and
wine was lonp; known tit early num. In seekiuf; an "artificial

paradise" by means of narcotics and intoxicants like alcohol,

ojMum, hashish, or mescal, jMnority certainly belongs to primitixc

man, to whom we also owe such private luxuries as tea, coffee,

cocoa, and tobacco. INIedicine is curiously indebted to the non-

medical man for many of its innovations. As Oliver Wendell

Holmes has said:

It learned from a monk how to use antimrtny, from a .Tosnit how to cure

agues, from a friar how to cut for stone, from a sol(iier how to treat gout, from
a sailor how to kecj) ofT sourvv, from a postmaster how to sound the I'lustachian

tuh(\ from a dairy-maid liow to jirevent smaUi)o,\, and from an old market-
woman how to catch the itch-insect. It borrowed acupuncture and the mo.xa
from the Japanese heathen, and was taught the use of lobelia by the American
savage.

1

In the field of obstetrics, we find the midwife to be one of the

most ancient of professional figures. Engehnann's careful ethnic-

studies of posture in labor show the universal tendency of primi-

tive and frontier w'omen to assume attitudes- best adapted to aid

or hasten delivery. The obstetric chair, first mentioned in the

Bible and b}' the Greek w^riters, appears to be of great anticiuity,

and is still used by some races of the far East.

The development of a rational, scientific concept of the true

nature of disease, not as an "entity" inside the body, but as

altered physiology (dis-ease), is essentially modern, and of very

recent vintage. The most difficult problem that confronts the

medical historian is: how did early man acquire correct logical

thinking in regard to the treatment of disease? Concerning this

chloroform became the fa.'^hion in the civiKzed West." (Arabian Nights,
Denver edition, vol. iv, footnote to p. 71.) Hua, a Chinese physician, is said

to have used hashi.sh in surgery about 200 B. C. According to S. J. Mozans
("Along the Andes and Down the Amazon," New York, 1911, pp. 206, 207),
the ancient Peru^^an Incas probably utilized the anesthetic properties of the
active principle of Erythroxylon coca in trephining. He cites a modern in-

stance of a coqucro (habitual chewer of coca leaves) who was run over by a
car and experienced no apparent pain, although his foot had been taken ofT

in the accident.

1 O. W. Holmes: Medical Essays, Boston, 1883, 289. For a more exten-

sive presentation of this interesting subject, .see George M. Gould's essay on
"Medical Discoveries bv the Non-Medical," in Jour. Amer. Med. Assoc,
Chicago, 1903, xl, 1477-1487.

2 George J. Engelmann: "Labor Among Primitive Peoples," St. Louis,

J. H. Chambers & Co., 1882.
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phase of the mens medica, still in process of evolution, Osier, in

his Silliman Lectures, cites the beautiful, lucid exposition in Celsus :

"Some of the sick, on account of their eagerness, took food on the first
day, some, on account of loathing, abstained; and the disease in those who
refrained was more reheved. Some ate during a fever, some a httle before it,

others after it had subsided, and those who had waited to the end did best.
For the same reason, some at the beginning of an illness used a full diet, others
a spare, and the former were made worse. Occurring dailv, such things
unpressed careful men, who noted what had best helped the sick, then began
to prescribe them. In this way, medicine had its rise from the experience of
the recovery of some, of the death of others, distinguishing the hurtful from
the salutary things."

In his analytical studies of the development of scientific medicine from
prehistoric, folk and magic medicine, Hovorka postulates certain "laws of
congruence, in virtue of which primitive or ancient man everywhere, in space
and time, deduced identical remedies for certain disea.'='es, proceeding (1) by
•repetition and imitation," evolving and adopting effective remedies by the
trying-out process; (2) by establishment of such therapeutic principles along
well-trodden paths; (3) by promoting belief and confidence through devices
of similarity or symbolism and through the suggestive effect of verbal and
ocular magic. The fundamental phases of therapeutic reasoning are thus
"the device of gaining time" until nature effects recovery or a fatal termina-
tion, "the inquiiy into the cau.se" where accessible; and "the fhght into
mysticism" when causes are inscrutable.

^

We now come to a phase of primitive healing which is inti-

mately connected with even the most recent aspects of the sub-
ject, namely, the effect of therapeutic superstitions and the actual
cure of disease through the influence of the mind upon the body.
This is a matter which can be approached in no derisive spirit,

especially in the light of modern quackery and its successes. The
closer we look into the ways of primitive man, the more liable it is

to take down our own conceit. The untutored savage, as we have
seen, thought that motion of any kind is equivalent to life. Wherein
does he differ from the ultra-mechanistic physiologist who re-

verses the equation? Simply in this, that the mind of the savage
is, as Black says,^ like a looking-glass, reflecting everything and
retaining nothing. As soon as an object passed from his observa-
tion its image disappeared from his mental vision and he ceased
t o hug the fact of its existence, still less to reason about it. The
primitive mind is, as Rowland scornfully said of "the ordinary
cultivated or legal mind," essentially ''discontinuous." The scien-

tific mind at least aims, in its methods, at continuity of thought.
The folk-mind, even today, has this inevitable tendency to mix up
the post hoc with the propter hoc and to confuse accidentals with
essentials. Almost any one who has Uved in the country, for in-

' O. von Ilovorka: Leitmotive und Elementarmethoden der allgemeinen
Heilkunde. Mitt. d. anthrop. Gesellsch. in Wien, 1915, xxxv, 125-13G. Also
his Geist der Medizin, W'um and Leipzig, 1915.

2 W. G. Black: Folk-Medicine, London, 1883, p. 207.
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st;iiir(\ will 1)(> f;iniili;n- with Naiioiis lural supprstitions relating to

walls that killinu; oi' liaiHlliiiii- a toad may causp them aiul that

thry call tx' rpinoNcd liy sonic one toiicliin<z; tliciii with ix^hhlos or

inuttcrinji charms oxvv them; or with the notion that stump-water

is good i'or t'reckl(>s, wiiile had (>yesi<ilit can he remedied hy the

water into which the hlacksmith has dipjx'd his re(l-liot iron.

In some ])arts of Holland, if a hoy carr\iiig watei'-lilies in his hand
falls down, it is supi)osed to render him liable to fits, l^eaders of

Longfc'llow's "L^vangeline" ma_\' I'ecall the line which refei's to

malaria as

Cured by wc^urinfi a spider hnufs, around one's neck in a nutslicll.

In Norfolk, England, this spider was tied up in a piece of muslin

and i:)inned over the mantelpiece as a remedy for whooping-cough.

In Donegal, a beetle in a bottle was regarded as a cure for the latter

disease; in Suffolk, to dip the child, head downward, in a hole dug
in a meadow; in northeast Lincolnshire, fried mice; in Yorkshire,

owl-broth; in other parts of r]ngland, riding the child on a bear;

in Scotland, anything that might be suggested by a man riding

upon a piebald horse. ^ Compare these fallacies, inept as they

seem, with what has happened so often in the history of thera-

peutics. A patient's cure follows seemingly upon the administra-

tion of some new-fangled remedy or drug. Immediately, a causal

relation is established and the discoverer rushes into print with

the glad tidings. Statistics begin to mount up, until presently the

correlation curve is perceived to have so insignificant a slope that

nothing positive can be affirmed of the remedy whatever. It is

then speedily consigned to the limbo of forgotten things.^ Not so

with folk-remedies. The superstition becomes, as the derivation

implies, something standing over; and for a very important rea-

son, namely, that in some cases "Nature cures the disease while

the remedy amuses the patient"; in others a cure is, in all proba-

bility, brought about by the effect of the mind upon the body.

Black, the leading English authority on medical folk-lore, has

made a careful and exhaustive classification of the different super-

stitions to which average suffering humanity is liable.^ These

include ideas as to the possible transference of disease, sympathetic

1 Black: Op. cit., passim.

2 J. C. Bateson cites a recorded case of a Turkish upholsterer who, during
the delirium of typhus fever, drank from a pail of pickled cabbage and re-

covered, whereupon the Turkish doctors declared cabbage-juice a specific for

the disease. The next patient dying under this regime, however, ttiej^ modi-
fied the dogma by saying that cabbage-juice is good for typhus provided the

patient be an uphoksterer. Dietet. & Hyg. Gaz., N. Y., 1911, xxvii, pp. 297, 298.

3 Black: Op. cit., pp. .34-177.
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iclationsliips, the p()ssi})ility of new-birth or regeneration, the effects

of such accidental specific factors as color, number, solar and hmar
influences, magic writings, rings, precious stones, parts of the

lower animals, and charms connected with the names of the saints,

the lore ofjjlants, the evil eye, birth, death, and the grave. To
look into these is to see clearly that "wonder is of the soul." As
the savage "sees God in clouds, or hears him in the wind," so his

ancestors saw disease not as a quality or condition of the patient,

but as something material and positive inside his body—a view
held even by Paracelsus. From this idea arose a notion that

disease could be transferred from one body to another, as where
Pliny, in his Natural History, claims that abdominal pain can be

transferred to a dog or a duck. Touching warts with pebbles,

h(\aling snake-bite by clapping the bleeding entrails of a l)isected

fowl to the wound (natural absorption), and the negro suj:)ersti-

tion of pegging a hank of the patient's hair into a tree in order to

transfer chills and fever to the tree or its owner, are well-known
forms of this curious belief. Sir Kenelm Digby proposed the fol-

lowing remedy for fever and ague: "Pare the patient's nails; put

the parings in a httle bag, and hang the bag around the neck of a

live eel, and place him in a tub of water. The eel will die, the

patient will recover."^

In medical mythology the doctrine of transference of disease derives from
the idea of purification (catharsis) or lustration. The scapegoat was usually a
god, or his substitute in the shape of a person, animal, or inanimate object,

upon which the sins of the people might be unloaded. Among the Aztecs, a
human being was annually sacrificed in place of Vitzliputzli or other gods.
At the festival of Xipe, the Flayed Clod, the Mexicans killed all prisoners taken
in war, who were flayed beforehand, the skins being worn by those con.secrated

to this cult. In the Roman Saturnalia, Saturn was personated by a man-
scapegoat, who was afterward put to death. In the Greek Thargelia, as we
have seen, there were two scapegoats {(papfxaKoi- ) . Ancient sacrifice was
sometimes honorific {hostia honoraria), a gift to the god; sometimes cathartic

or piacular {finstia piacularis) , to conciliate the wrath of the good or evil pow-
ers, in which case human sacrifice was usually demanded; sometimes mj^stical

or sacramental, in which the god was conceived to be slain or eaten by his

worshipers (Robertson Smith). In honorific sacrifice, the god and his wor-
shipers shared the sacrifice as commensals or totem-companions, of the same
totem-kin, and the victim was sometimes an animal representing a hostile

totem, sometimes one sacred to the god. In piacular sacrifice, a totem ani-

mal or plant could be substituted for the human victim, and, in mystic sacri-

fice, the god was represented by a similar animal or plant to partake of which
was to enter into communion with hini.^ With this obscure set of cults, wid(>ly

different in different peoples, is connected the consecration of sacrificial

plants or parts of sacrificial animals as therapeutic agencies.^ The Kathar-

* Cited by (). W. Holmes, "Medical Essays," Boston and New York,
1883, p. 381.

2 Frazer: The Scapegoat (Golden Bough, pt. 6), Lond.. 1913, 2.52; 275; .306.

3 X. W. Thomas: Encycl. Britan., 11 ed.. Cambridge, 1911, xxiii, 980-984.
•• M. Hofier: Wald- und Baumkult (Munich, 1892); Die volksmedizinische

Organotherapie, Stuttgart, 1908; Janus, Amst., 1912, xvii, 3; 76; 190.
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iii:i(;i (»r rrjoots of sacrilicc, t'atcn hv tlic worshipers, wore litorally "made
sacrtMl" by tlic rite. 'I'o this day the cvistoiii of "eating (lie ^od" persists in

the l)rhef of iMiropcaii jtcasaiits tliat inediciTial hfrl)s arc iiiatcriahzcd hrncvo-
ItMit spirits. In nearly all iMiropean countries the i)lants culled at Midsum-
mer (St. John's) lOve acipiired transient magical or medicinal virtues.'

Closely coinuH'ted with this idea of ti-aiisi'ciciicc was the old

tradition of a sympathy (>xistin}>; l)(>tw('(Mi parts of l)()di(>s separated

in space (Frazer's "sympathetic ma^ic"), amusiiifily illustrated

in Sir Kenelm I)i<j;hy's w<\ipoii-saly(\ which was applied to the

\yeapoii instead of th(> wound, and in t lu^ same worthy's

Strangle hermetic powdi'r
Tiiat wounds nine miles point blank would solder,

By skilful chemi.st with fireat cost
Extracted from a rotten post.

The idea of material rep;en(M-ation or new-birth is of Hindu
(Aryan) origin and sprang from the primitive worship of the genera-

tive power of nature, the cult of the lingam and the yoni, the Hel-

lenized form of which is so strikingly set forth in the fourth book
of Lucretius. A cleft or hole in a rock or tree was regarded as

sym])olic of the sacred yoni, and children (even adults) afflicted

with scrofula, spinal deformity, or other infirmities, were supposed

to be freed from these bodily ills when passed through it. Traces

of the Saxon form of this superstition survive in the "holed stone"

near Lanyon, Cornw^all, through which scrofulous children w^ere

passed naked three tim&s, in the "Deil's Needle"' in the bed of the

River Dee (Al)erdeenshire) which was held to make barren women
fertile if they crept through it, and in the Crick Stone in Morva,
Cornwall, passage through which was esteemed a cure for any one
with a "crick in the back." It was White of Selborne'' who de-

scribed the most recent form of this folk-l^elief in sympathetic

magic, which consists in passing a child afflicted with hernia

through a cleft in an ash-tree. In 1804, there was such a tree at

the edge of Shirley Heath, on the road to Birmingham.^ As late

as 1895-6, such trees were described as existing for this purpose in

Suffolk and Richmond Park,^ and there was once a similar tree in

Burlington County, New Jersey. The Scotch custom of passing

a consumptive child through a wreath of woodbine, the English

'Frazer: Balder the Beautiful (Golden Bough, pt. 7), London, 1913, ii,

45-75.

2 See "The Stone in Scotti.sh Folk-Medioine," by Dr. David Rorie, in

the Caledonian Med. .Jour., Glasgow, 1911, viii, pp. 410-415, giving an inter-

esting photograph of the "Deil's Needle."

3 Gilbert White: Natural History of Selborne, 1789, p. 202 (cited by
Black).

* Gentleman's Mag., Lond., 1804, 909. Cited by Frazer.

5 Folk-Lore, Lond., 1896, vii, p. .30.3; 1898, ix, p. 3.30, wnth photos.
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trait of crawlinfi!; undtM- a branilile bush for rhoumatisui, and the

"eye of the needle ti'ee" on the island of Innisfallen, Killarney,

squeezing through which insures long life and safe delivery to

woman with child, are mentioned by Black as variants of this

superstition. Frazer regards the practice as a phase of sympa-
thetic magic, associated with the idea that the "external soul,"

the life of a person, is bound up with the life of a tree or plant.

^

Color is a factor of great moment in folk-healing ; in particular,

red, which the Chinese and New Zealanders regard as hateful to

evil spirits, and other peoples as a heat-producer. Red silken

bands, necklaces of coral beads, red pills and red fire, as well as

the red coral ring and bells with which the baby cuts its teeth, have
all had their superstitious associations, and the virtues of the

familiar red flannel cloth worn around the neck for sore throat and
whooping-cough wei'c supposed to reside "not in the flannel but

in the red color.'"- Finsen's red-light treatment, to prevent pitting

in smallpox, was once an ancient folk-belief, known to the Japanese,

and employed successfully by Gilbertus Anglicus, Bernard de
Gordon and by John of Gaddesden in the case of the son of Ed-
ward II. According to Valescus of Taranta, the rationale of the

red-light treatment was the ancient "doctrine of signatures," in

virtue of which a remedy was applied on account of some fancied

resemblance, in shape or color, to the disease. The red cloth hang-
ings around the smallpox patient were supposed to lower his tem-
perature by drawing the red blood outward.

The idea that certain numerals can be sacred or malignant is of

Accadian origin, connected with Chaldean and Babylonian as-

trology, and familiar to us in the Horatian "nee Bahijlonios tenta-

ris mimeros." Of mystic numbers, usually odd, three or a mul-
tiple of three is the most popular for luck, good or bad; seven or

one of its multiples for supernatural powers. Hesiod (Works and
Days, 765-828) says that the first, fourth and seventh days of the

month are "holy days," the eighth (4 + 4) and the ninth (3 X 3)

"specially good for the works of man"; the twelfth (3 X 4) is

better than the eleventh; the fifth "unkindly and terrible," be-

cause on a fifth "the Erinnyes assisted at the birth of Horcus";
the ivnih is favorable for a boy to be born, the fourth for a girl;

the ninth of the first month "is a good day on which to beget or

be born, both for a male and a female: it is never an wholly evil

day." It was not for nothing that there were three Fates, three

Furies, nine Muses, twelve months and twelve signs of the zodiac,

' Frazer: Baldor the Beautiful (Golden Bouch, pt. 7), London, 1913, ii,

159-195.

2 Black: Folk-Medieine, London, 18S3, 111.
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s(>V('n (lays to the week, twcKc liouis around IIk' clock, and so on.

ThiHM' handfuls of (>arth iwo always dropped on the coHin at burial.

Palmists, i'ort un(>-lcll('rs, and otlici-s of thcii' kind work assiduously

(as I heir siuns read) "tVoni nine to nine," and gamblers usually

bet on odd numbers. In Scotland and Poi'tufi'al, the seventh son

of a se\-entli son is ol'leii iciiaided with horror or V(>neration, as

one |)osse.ssed of second sijiht and other uncanny attributes. Sueh
folk-r(Mnedies as the \\'est Sussex recipe for ag,\w—"eat fastinji;

se\-en sa,<2;c leaves for se\-en m()iiiin<is fasting"—are coirnnon

enough. \'alesous de Taranta arrangcnl his huge therapeutic

Philoniiuti in sev(>n books out of a serious veneration for the

solemn numlxM' .seven. In Chiiu^se medicine, five is th(^ sacred

number. A reasonable aspect of number-lore in medical literature

is the Hippocratic doctrine of crises and critical days^ (dies nefasti)

which probably derived from the teaching of Pythagoras, who
had assimilated it fi'oni the Chaldean folk-traditions. Here the

folk-lore of numbers has a germ of scientific ti'uth in that there is

a certain periodicity in some of the phenomena of disease. The
curves of rape, murder, and general "running amok" (including

wars) rise in hot weather. That certain infectious diseases recur

at definite periods gave rise to the doctrine of the genius epidemicus

or epidemic constitutions. The known periodicity of epidemic

diseases from year to year justified the old Chaldaic superstition

of the "evil year" (malus annus), which, in the Middle Ages was
associated with a certain serpiginous or ])ullous eruption in man
and animals {Malum malannutn-). Another superstition which

came from Chaldean astrology was the belief that the heavenly

bodies had an influence upon disease. The sun, moon, stars, and
planets were regarded as sentient, animated beings, exerting a

profound influence upon human weal and woe, and, late into the

seventeenth century, European mankind resorted to horoscopes

(the "judicia astrorum") before attempting any enterprise of

moment, and in particular to determine the proper time for blood-

letting, emesis, and purgation. Health, strength, and sexual power
were supposed to vary with the waxing and waning of the moon.
Moonshine was supposed to be potent alike in causing lunacy,

conferring beauty, or curing warts and diseases.''' Menstruation

was connected with the lunar cycles. The full-moon was a libido

symbol (White'*). To let blood when the moon and tides were at

1 For a historical study of the doctrine of critical days, see Sudhoff:
Wien. med. Wochenschr., 1902, lii, 210, 272, .321, 371. Also, R. Steele: Dies
.^pyptiaci, Proc. Roy. Soc. Med., Lond., 1919, xii, Sect. Hi.st. Med., 108-121.

= Hoefler: Janus, Amst., 1909, xiv, 512-.526.

^ Frazer: Adonis (Golden Bough, pt. iv), London, 1914, ii, 140-150.

* W. A. White: Psychoanalyt. Rev., N. Y., 1913-14, i, 241-2.56.
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full (dies /Egyptiaci) was adjudged bad practice in the Middle
Ages. The lunar influence is further seen in the common super-

stition that death occurs, as in the case of Shakespeare's Falstaff

or of Barkis in "David Copperfield," at the turning of the tide.

Darwin thought that the tidal periodicity of physiological phe-

nomena in vertel)rates might be explained by their descent from
"an animal allied to the existing tidal ascidians."^ Arrhenius, in

his study of the influences of cosmic phenomena upon the organ-

ism, has compared the curves of nativity, mortality, menstruation

and epileptic attacks with the periodic maxima and minima of

the electrical condition of the air.- Comparable with the influence

attributed to the stars is the idea, already mentioned, that disease

is a scourge or punishment inflicted by gods or demons alike and
remediable only through divine or diabolic intervention. The
mischievous powers, whose ideas of good and evil were apparently

so interchangeable, could be propitiated or conciliated only by
sacrifice, which, as Jakob Grimm pointed out, had the doul)le pur-

pose (like the graft given to politicians) of kcejiing the powers in

a good humor or of restoring good humor when necessar3\ "To
coerce the spiritual powers, or to square them and get them on
our side," says William James, "was, during enormous tracts of

time, the one great object in our dealings with the natural world.
"'^

The Greek myth of the arrows of far-darting Apollo, Bhowani,

the cholera goddess of the Hindus, the many medical divinities of

the Romans, the Indian and Samoyed lore of "magic bullets"

(a motif in "Der Freischiitz"), the passage in the Book of Job in

which the patriarch attributes his sufferings to "the arrows of

the Ahiiighty," Martin Luther's conviction that "pestilence,

fever and other severe diseases are naught else than the devil's

work," Cotton Mather's definition of sickness as "Flagellum Dei

pro peccatis miuidi," the medieval figurations of death as a reaper,

(the "Schnitter Tod" of German folk-song), the folk-superstition

that erysipelas (or "wild fire") originates from fairy malice, all

illustrate the strength of this deep-rooted belief, which survived

in the many sermons and prayers delivered in time of pestilence

throughout the seventeenth and eighteenth centuries and even
crops up in our day under various guises. In process of time,

medical polytheism merged into monotheism. The Egyptian
Phtah became Allah; the Chaldean Ea, the Sumerian Adapa and
Quia, the Babylonian Marduk, the chthonian deities of the Greeks,

the complex Roman scheme of household gods, the Druidic

' Darwin: Descent of Man, London, 1S71, i, 212, footnote.

'^Arrhenius: Skandin. Areh. f. Physiol., Leipz., 189S, i, 367-410.

' W. Janiee: Gifford Lectures, New York, 1902. Cited by Osborn.
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Bolon, th(^ M(>\i(';in Ixlilloii, all hccinic imili(>(l by the syiicrc'tic

process cominon lo all lolk-lorc, and cNcii \hc separate rimctioiis

of \\\c (lemons of disease, from Balnlon to medieval iMnope,

were eventually absorbed by tlie Devil.' Of a piec(> with this

theory of disease^ was (he nialif2;iiant or benij^nant. pow(>r which

was siip|)osed to attach to certain personalities. A child born on

lOastcr Eve could cure tertian or (luartan fever. Persons boin

*'with a caul" were supposed to be clairvoyant. The power to

heal scrofula by royal touch was i)art and parcel of the divine ri}>ht

of kings. In the West of Ireland, th(^ blood of th(> Walshes,

Keoghs, and Cahills is held to be an infallible remedy for erysipelas

or toothache.'- The medical lore of holy men, their special days,

the diseases they presided over and the holy wells and other things

blessed by them, form a special field in itself. The saints were

supposed, as usual, to have the power both of inflicting and healing

diseases, most of which were, however, associated with the names
of several saints. Thus the names of St. Guy, St. Vitus, and St.

With are eponymic for chorea; St. Avertin, St. John, and St. Valen-

tine stood sponsors for epilepsy, St. Hubert of Ardennes, the patron

of huntsmen, cared for hydrojjhobia, while St. Anthony, St. Bene-

dict, St. Martial, and St. Genevieve presided over ergotism.

Kerler"* has compiled a bulky volume made up of indices of these

patron saints of medicine alone. Sacred bits of pastry (Heil-

brote), derived, as Hofler shows, from the ancient sacrificial cakes,

were dedicated to these saints and eaten to ward off the particular

diseases.*

A remarkable example of belief in the malevolence of person-

ality is the superstition of the evil eye which causes Orientals to

wear a crescent of horns over the forehead as a safeguard, and

Levantines to cross their fingers or protrude the thumb between

the index and middle finger {mano fica).

This belief, as Soligmann has shown, has existed from the earliest tirnes

and is common to all human races. Mentioned in the Assyro-Babylonian
incantations, declared a capital crime in the tables of the Roman Decemvirs

(450 B. C), this power of inflicting evil has been ascribed variously to whole
races or religious sects, to dogs, wolves, and animals of the cat family, to rep-

tiles and mythical creatures, like the basihsk, to statues and inanimate objects,

to gods, demons, spirits and all supernatural beings. In the Purana legend,

Siva destroys a whole town with one withering glance, as Wotan destroys

Hunding in "Die Walkiire." Lord Byron, Napoleon III, Queen Maria
Amelia of Portugal, the Popes Pius IX and Leo XIII and the compo.ser

Offenbach were all feared for this hypnotic power. According to the Roman

1 A volume of studies on the innumerable medical gods of ancient civiliza-

tions is in preparation by Dr. Walter A. Jayne (Denver).

2 Black: "Folk-Lore," London, 1883, p. 140.

3 D. H. Kerler: "Die Patronate der Heiligen," Ulm, 190.5.

* M. Hofler: Janus, Amst., 1902, vii, 189; 233; 301.
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writers, tho evil eye was nystusimic, strabismic, dicoric or otherwise ahnorinal

or diseased. Ovid (Amores, viii, lo-lO) attril)utes a double pupil to the

sorceress Dipea:

"Oculis qucKjue pupilla duplex
Fulminat, et geminum luinen in orbe manet,"

and says that eyes which gaze upon the diseased will suffer themselves

—

"Dum spectant oculi laesos, laeduntur et ipsi."

Pcrsius (ii, 34) attributed evil power to inflamed or reddened eyes {urentes

There is a strong human prejudice against disconcerting, in-

tensive, or forbidding appearances of the eye, as, indeed, for any
abnormity, whether it be the fascinatio of the ancient Romans,
the strabismic regard louche of the French writers, the jettatura of

the Corsican, the mal-occhio of the Itahan, the fihny glance of some
gypsies, the "steady, ambiguous look" which Arthiu- Synions

ascribes to Orientals, or the stony stare of the blue-eyed northern

races which a hne of Tennyson's likens to the effect of the Gorgon's

head. We dislike a stare. The phrase, Sic fixieren mich, mein

Herr! has caused many a duel in Germany. We have a natural

aversion for a person having but one eye, because, as Charles

Dickens neatly said, "popular prejudice is in favor of two." Parti-

colored eyes or eyes each of a different color are nowise reassuring.

The blind are sometimes known to develop dubious tendencies

along sexual and other lines. It is easy to see from facts of this

kind how the notion of the "evil eye" came to be ingrained in the

beliefs of the Eastern and Levantine races, the Celts and the Afri-

can Negro, and, in some cases, not without reason.

An essential part of the theory of divine or personal influence

is the doctrine of amulets and talismans and, of coiu'se, the ap-

propriate charms and spells that go with them. The amulet

(from the Arabic "hamalet," a pendant) was an object usually

hung or worn about the patient's body as a safeguard against

disease or other misfortune. Amulets include a motley array of

strange and incongruous objects, such as the bits of crania excised

in prehistoric trephining, objects of nephrite, Egyptian scarabs,

the grigris of African savages, the voodoo fetishes of Hayti and
Louisiana, teeth from the mouths of corpses, bones and other parts

of the lower animals, the

Finger of birth-strangled babe,
Ditch-delivered by a drab

of the Weird Sisters in Macbeth, rings made of coffin-nails, widows'

wedding-rings, rings made from pennies (collected by beggars at a

* For an exhaustive studv of this fascinating subject, see S. Seligmann,
Der bose Bhck, 2 v., Berlin, 1910.
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cluiich porch niul chanficd for a silver coin from the offcM'lory,

"sacrament sliillintis" collected on I'lastei' Sunday, and the ikons

and sraptilaiMcs Messed 1)\- the ditiiiitaiies of the chui'ch. Tyloi-

lias shown that tiie brass objects on hai'ness were originally Ko-
nian amulets. In the interest iiifj; (>xhil)it of folk-medicine in th(>

National MusiMun at \\'ashin<iton' a bucke\<' or hoi'se-chestniit

{.Et^culits Jhiru.s). an Irish potato, a rabbit's fool, a leather strap

previously worn b\- a horse, and a carbon from an arc light are

shown as s()vei(M<i;n charms against rheumatism, and as Dr. Oliver

\\'(Mulell IIolm(\s used to point out, in his quizzical way, a belief

in the efficacy of some of thes(> anti-rheumatics is by no means
confined to the European peasant and the negro. Other amulets

in the Washington exhibit are the patella of a sheep and a ring

made out of a cofhn-nail (dug up out of a graveyard) for cramps
and epilepsy, a peony root to be carried in the pocket against in-

sanity, and rare and precious stones for all and simdry diseases.

The folk-lore of stones is of great antiquity, and the oldest pre-

scription in existence—that discovered in Egypt by W. Max
Miiller—displayed in the Museum of Natm-al History in New
York, calls for the exhibition of a green stone as a fumigation

against hysteria. Dr. Robert Fletcher has shown' that "scopel-

ism," the ancient Arabic custom of piling up stones in a field, either

to prevent its tillage or as a menace of death to the ow-ner, is to be

found everyw'here as a sj^mbol of the hatred of Cain for Abel, of

the outlaw for the worker, of the barbarian for civilization. The
lore relating to mad-stones, snake-stones, eye-stones, and wart-

stones is considerable. Bezoars (enteroliths or other concretions

from the bodies of animals) were supposed to prevent melancholia

and all kinds of poisoning, including snake-bite. In England and

Scotland, holed stones (fairy mill-stones, pixy's grindstones) and

elf-bolts (flint arrow-heads) were sometimes handsomely mounted
and w^orn about the person for protection. Hildburgh's extensive

studies of Spanish amulets indicate a highly developed folk-cult

against the evil eye and other malevolent influences. Every

horse, mule or donkey is belled, as also infants' toys, and horns;

claws, beads, and other objects are usually mounted in silver and
help out the quaint Spanish and gypsy scheme of personal orna-

mentation.^ Precious stones came to be esteemed, in the first

1 Visitors in Washington who are interested in folk-medicine and the

cultural aspects of medical history will do well to see this unique collection,

which was prepared by Rear-Admiral James M. Flint, Surgeon, U.S. N. (re-

tired).

2 American Anthropologist, Wash., 1S97, x, pp. 201-213.

^W. L. Hildburgh: Folk-Lore, Lond., 1906, xvii, 454; 1913, xxiv, 63;

1914, XXV, 206; 1916, .xxvi, 404.
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instance, no doubt, for their rarity, l)ut equally for their supposed

potency against disease. From the engraved stones in the High-

Priest's breast-plate, representing the Twelve Tribes of Israel,

to the birth-stones and month-stones of our own day, there is a

continuity of belief in the power of these precious objects. Many
women dread to wear an opal; there is a supposed fatality about
pearls, and the diamond now, as of yore, will "{^reserve peace"
and "prevent storms" in a household. M. Josse, in Moliere's

"L'Amour Medecin," archly opines that nothing is so well calcu-

lated to restore a tlrooping young lady to health as "a handsome
set of diamonds, rubies or emeralds."

Talismans (from the Arabic "talasun") were amulets or other

charms that were carefully guarded but not necessarily worn about
the person. It is highly probable that the magical authority

attaching to the ownership of these precious objects gave them an
( enlarged purchasing power and was thus the origin or (as in the

oljolus given to Charon), at least, a symbol of money and wealth,

in the sense of stored up (potential) energy.^ TaKsmans were
often written charms or "characts," such as the Hebrew phylac-

teries or verses from the Bible, Talmud, Koran, or Iliad. If worn
about the body, such charms were termed "periapts." When the

Indians saw Catlin, the explorer, reading the New York Com-
mercial Advertiser, they thought it was "a medicine cloth for sore

eyes."- In the category of spoken charms we must include all

ircayers, incantations, conjurations and exorcisms used to drive

away disease, as well as mystic words like ABRACADABRA,
SICYCUMA, Erra Pater, Hax Pax Max, and the like.^ Thus
( 'ato the Censor, who hated Greek medicine, endeavored to treat

dislocations by repeating the following bit of gibberish: "Hunt
hannt ista pista sista domiabo danmaustra et luxato." Jakob
(Irimm found a charm in Marcellus Empiricus against dust in the
(\ves to be an ancient Celtic verse (Neuburger). Charles Singer
cites many Greek sentences degraded by syncretism into Byzantine
and British charms, notably the passage in the Greek liturgy of

St. Chrysostom:
arwix-qv Ka\€is- aTUfirjv fxeri ipo^ov.

Let us stand .seemly, let us stand in awe,

which became a charm for intractable hemorrhage (written on the
part affected or worn as a periapt), and is still used by Macedonian
peasants.^ The charms of the Byzantine period imposed a very
lieavy onus of responsibility upon the several saints.

' M. Mauss: Compt. rend. Inst, frang. d'anthrop., Par., 1914, ii, 14-20.
A. Reinach: Ibid., 24-27.

2 Black: Op. cit., p. 49. ^ /ft,v/^ pp jgy^ jQg

*C. Singer: Early Engli.sh Magic and Medicine, London, 1920, 31.

,
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III siir\"(\\iii<;- these dirieiciil sii|)eist it ions, ()i)(> point hecoiiu^s of

(^spi'cial inoiueiit. It is hij>;hl\' iinpiohahle that any ol' the rem-
edies mentioned actually cured disease, l)ut tiiere is ubundanl evi-

dence of the luost trust\vorth>- kind that there have been sick

people who ^^o\ well with the aid of nothinji; els(>. How did they

}iet well? Shoi-t of accept inu; the existence of supernatural forces,

we can only fall back upon such vague explanations as "the heal-

ing; power of nature," the tendency of nature to throw off the

niatcn'es tnorbi or to bring unstable chemical states to equilibrium,

\/ the latter l)eing the mcjst j)lausible. But, in many cas(»s of a
nervous nature or in neurotic individuals, there is indubitable

evitleuce of the effect of the mind ujwn the body, and in such cases

it is possible that a sensor}- impression may so influence the vaso-

motor centers or the internal secretions of the ductless glands as to

bring about definite chemical changes in th(^ blood, glands, or other

tissues, which, in some cases, might constitute^ a "cure." We know
that the reverse is possible, for example, in such occurrences as the

wliitening of the hair from intense grief or fear, or the production

of convulsions in a suckling infant whose mother has been exposed
to anger, fi-ight, or other violent emotions liefoi'e nursing it. As
Loeb strongly puts it, "Since Pawlow and his pupils have succeeded
in causing the secretion of sahva in the dog by means of optic and
acoustic signals, it no longer seems strange to us that what the

j-thilosopher terms an 'idea' is a process which can cause chemical

changes in the body."^ Billings compares the sensation obtained

b\' placing the hand on a cold object in a dark room with the way
in which the blood "runs cold" when one realizes that this object

is a corpse.^ Crile's important studies of surgical shock show the

strong analogy existing between the phenomena produced In-

shock, the extreme passion of fear, and the s>-mptom-complex of

Graves' disease, particularly in regard to the pouring out of the

thyroid secretions and the destruction of the Purkinje cells in the

brain. W. B. Cannon shows that in fear, rage, or anger, the emo-
tions which prepare the animal for fight or flight, the digestive

and sexual functions are immediately inhil)ited, the adrenal secre-

tion is rapidly poured into the blood, mobilizing sugar from the

hepatic glycogen up to the point of glycosuria, counteracting the

effects of muscular fatigue, and hastening the coagulation time of

the blood, thus giving the organism wonderful capacity for offence,

defence, flight, and repair of injured tissues. A man in a fighting

or frightened mood is a ductless gland phenomenon. The patho-

logical effect of ideas upon the sacral autonomic is seen in the

1 J. Loeb: "The Mechanistic Conception of Life," Chicago, 1912, p. 62.

-J. S. Billings: Boston Med. & Surg. Jour., 1S8S, cxviii, p. .59.

/
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plienoniena of sexual perversion/ Extreme mental irritation or

depression can produce dyspepsia, jaundice, chlorosis, or general

(U^cline; fright has produced cardiac palpitation and heart failure

can result from a shock due to a set-back in business; rage may
induce anything from precordial spasm up to angina pectoris, as

in the case of John Hunter; the outward manifestations of hysteria

are innumerable; and it is well known that it is bad for any person

lo go under a surgical operation with the idea that he or she will

not recover. A number of cases are on record of persons mentally

d(^pressed but not otherwise unwell who have realized the im-

minence of their own death and predicted it with certainty. An
impressive instance was given from personal recollection by Dr.

.lohn S. Billings, in his Lowell Institute lectures on the history of

medicine in 1887.- An officer of unusually strong and active

physique and in the best of health had sustained a slight flesh

wound at the battle of Gettysburg. Becoming depressed in mind
at the start, he declared he would die, which he did on the fourth

I lay. The postmortem showed that every organ was healthy and
normal and the wound itself so trivial as to be a negligible factor.
(
'tile's whole philosophy of "anoci-association" in surgery turns

upon these mysterious mental influences, the combating of which
constitutes the essence of psychotherapy. People who have be-

come dyspeptic, bilious, or melancholy from worry or hope de-

ferred, green-sick girls and women grown hysteric from disap-

pointment in love, usually brighten up on receipt of good news,

l^abinski's dismemberment of hysteria identifies its phenomena
>olel3' with those capable of being produced in the hypnotic state.

In treating the different neuroses, Charcot was guided almost en-

tirely by his favorite maxim (from Coleridge): "The best inspirer

of hope is the best physician," an aphorism which contains the

iicrm of the Freudian theory of psycho-analysis—to "minister to

I ho mind diseased" by removing the spfinter of worry or misery
from the l^rain, in order to restore the patient to a cheerful state

of mental equilibrium. This fact has been utilized by all "nature
healers" and faith-curists with varying degrees of success, and it is

tile secret of all charlatans, from Apollonius of Tyana, Valentine

<lreatrakes, Cagliostro, "Spot" Ward, Joanna Stevens, Mesmer,
lames Graham, John St. John Long, and the Zouave Jacob down
lo the days of Dowieism and Eddyism. It is also the secret of the

influence of religion upon mankind, and here the priest or pastor
I )ecomes, in the truest sense, ein Arzt der Seele. In practical medi-
cine, the principle now has a definite footing as psychotherapj^

' W. B. Cannon: Bodily Changes in Pain, Hvnigcr, Fear, and Rage. New
^ ork, 1915.

-J. S. Billings: Boston Med. & Surg. Jour., 188S, cxviii, p. ,57.



44 insrouY of medicint:

PsycliothcrapN- caiiiKtl knit ;i tVnctui'cd l)()iic, aiitajionizc the action

of poisons, or lu\il a spccilic inlection, bul in many hodily ills,

osp(MMali>' of th(> lUM'vous system, its uso is far more cflicienl and
rospoctable than that of many a drug which is clainuMl to he a

specific in an uiiimaiiinahle luunber of disoi'ders.

In lin(\ lh(> lesson of the unit\- of piiinitive inedicin(\ which is

only a corollary to the fi;eneral pi'oposition of the unity of folk-lore,

is that certain Ix^liefs and superstitions have become inj2;rained in

humanity throu<>;h space and time, and can be eradicated only

through the kind of public enlightenment which teaches that pre-

vention is Ix^tter than cure. The tendency of humanity to seek

medical assistance in time of sickness or injury has been compai'ed

with the emotional element in rehgion, both i)eing based upon "a

deep-lying instinct in human nature that relief from suffering is an
obtainable goal."^ As the supernatural element in religion appeals

to humanity in its moments of dependence and weakness, so for

the weary and heavy-laden, the down-trodden of the earth in the

past, medical sujx'rstitions were simply a phase of what Stevenson

calls "ancestral feelings." This explains the ascendency of quack-

ery. In order to deceive their patients, as Morris holds, it w^as

necessary for the older quacks to deceive themselves, just as no

one can perpetrate an effective ghost story who does not apparently

believe it. Fool and rogue being, as Carlyle says, only opposite

sides of the same medal, the modern charlatan exploits suggestion,

sensation, and mystery objectively and with intention, relying upon
Rabelais' arch device for effective lying: Ilfaut nieniir -par nomhre

impair.

Thus the history of medicine is also the history of human falli-

bility and error. The history of the advancement of medical

science, however, is the history of the discovery of a number of

important fundamental principles leading to new views of disease,

to the invention of new instrimients, procedures, and devices, and

to the formulation of public hygienic laws, all converging to the

great ideal of preventive or social medicine; and this was accom-

plished by the arduous labor of a few devoted workers in science.

The development of science has never been continuous, nor even

progressive, but rather like that tangled, tortuous line which Lau-

rence Sterne drew to represent the course of his whimsical narrative

of Tristram Shandy. Ideas of the greatest scientific moment have

been throttled at birth or veered into a blind alley through some
current theologic prepossessions, or deprived of their chance of

fruition through human indifference, narrow-mindedness, or other

accidental circumstances. It is no exaggeration to say that science

1 B. IM. Randolph: Wash. Med. Ann., 1912, xi, p. 152.
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owes most to the shining individuahsm of a few chosen sj)irits.

Apart from this, "the success of a (Uscovery depends upon the

time of its appearance."

Buckle maintained that ignorance and low-grade minds are the

cause of fanaticism and superstition, and, since his equation

is reversible, we may consider this j^roposition true if we apply it

to certain fanatical leaders of mankind, savage or civilized, who,

as "moulders of pubhc opinion," have retarded human progress.

( 'hamfort said that there are centuries in which public opinion is

the most imbecile of all opinions, but this reproach cannot be en-

tirely saddled upon "the complaining millions of men." History

leaches everywhere that permanent ignorance and superstition

are the results of the oppression of mankind by fanatical over-

men. In medicine, this is sometimes ludicrously true. "There is
|

nothing men will not do," says Holmes, "there is nothing they '

have not done to recover their health and save their lives. They
have submitted to be half-drowned in water, and half-choked with

j

gases, to be buried up to their chins in earth, to be seared with hot
\

irons like galley-slaves, to be crimped with knives like codfish,
i

to have needles thrust into their flesh, and l^onfires kindled on their
'

skin, to swallow all sorts of abominations, and to pay for all this,

as if to be singed and scalded were a costly privilege, as if blisters

were a blessing, and leeches a luxury. What more can be asked to

prove their honesty and sincerity?"^ Yet while the lack of public

enlightenment in certain periods produced the stationary or dis-

continuous mind, there are signs that the modern organized ad-

vancement of science may bring forth rich fruit for the medicine

of the future through the social cooperation of the mass of mankind

with the medical profession. As the ancient Greeks hung upon the

teachings of Empedocles and Hippocrates, as modern humanit.y

responded beautifully to the ideas of Jenner, Pasteur, and Lister,

so there has been at no time a greater interest in the advancement

of medicine and public health, as manifested in periodicals and

newspapers, than in our own. The awakening of the people to

looking after their own interests in regard to the organization and

administration of public hygiene is, no doubt, the hope of the pre-

ventive medicine of the distant future. Yet, even under the best

conditions, it is still possible and probable that many highly in-

telligent and highly educated persons will continue to hug their

whims and superstitions, consult quacks, and be otherwise amen-

able to psychotherapy, absent treatment and "action at a dis-

tance." "To folk-medicine," says Allbutt, "doubt is unknown;
it brings the peace of security."

1 O. W. Holmes: "Medical Essays," Boston, 1883, pp. 378, 379.
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Whetiiku the hiiiiKui face is (K'scciidcd tVom scvcial distincl

sptH'irs or from a sin<ile coniinon ancestor, "pi-ohahly ai'horcal in

his habits." is lost in tho (Hni and uiiattaiiiahlc i)ast. The dis-

coveries of the skeletal rcMuains of human fossils at Neand(!rthal

(1856), C"r6-]\Iagnon (1868), Spy (1887), Krapina (1899), Ileidc^l-

berg (1907), Le Moustier (1908), La (1iapelle-aiix-Saints (1908),

and the recent Piltdown find fEoanthropns Dawsoni, 1911) indi-

cate that, even in the jmleolithic or chi])i)(Ml-flint jx'riod, tlu^re was
already considerable diversity in the cranial characters of mankind
and that, in prehistoric times, the human brain, developed at

the expense of a simian body, increases in volume as we go bac^k-

wai'd, which would seem slightly in favor of the contention of

\'irch<)w and other German anthropologists that humanity is

diverse^ in origin. But whether the Pithecanthropus found at

Trinil River, Java, in 1891 be simian or human or, as its discoverer

Dubois claimed, a mixture of both, all craniologic evidence seems
to prove that prehistoric man was more closely akin to the high(^r

(anthropoid) apes in structure than the^^ are to the lower, a kinship

which is also borne out by the medico-legal or "precipitin" test

of blood-relationship. At the same time the gap between paleo-

lithic and neolithic man is much greater than that between the

people of the Later Stone Age and the civilizations of Egypt and
Mesopotamia. The prehistory of man began with the origins of

anthropoid life in the Oligocene, the transformations of ape-men
into men in the Pleiocene, the extinction of the great mammals and
the dawn of the Old Stone Age Culture in the Pleistocene or Ice

Age (Osl^orn). There is no evidence of the existence of man before

the Ice Age, and whether flint implements were actually chipped

in the Eohthic period is not positively known; })ut the fact that

all subsequent remains are found embedded in successive laj^ers of

strata points to a gradual and inevitable cultural development.

In the late Pleiocene or early Pleistocene (first interglacial stage) appeared
the Trinil race (Pithecanthropus); in the Middle Pleistocene (second intergla-

cial period), the Homo heidelhergensis ; in the late Pleistocene (third interglacial

period), the Piltdown and pre-Neanderthaloid races; at the close of the glacial

period. Neanderthal man. With the disappearance of Neanderthal man came
the Cro-Magnon {Homo sapiens) with larger fore-brain and greater fore-

thought.

i

iH. F. Osborn: Men of the Old Stone Age. New York, 1910. Sir A.
Evans: Science, New York, 1916, n. s. xhv, 399-409.
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In the IVIousterian period' (the age of the Neanderthal sknll),

man was probably more ape-like than the AustraUan savage; In

the Solutrean period, he was like the Bushmen and was already

skilful in (•liii)ping flints; in the Magdalenian, he resembled the

Mongolians and the Esquim.aux. The Solutreans and Magdalenians

were alread>' mighty big-brained warriors and skilled artists, who

knew how to bridle horses, make speciahzed weapons, devise cloth-

ing, and execute most striking and life-like mural paintings and

line engravings on stone, bone, and ivory. That the Egyptian and

Sumerian civilizations were nearer to these people than had for-

merly been conceived is indicated by the results of modern cave

explorations and excavations. One of the most interesting facts

of recent development is that arthritis deformans or rheumatic

gout, a disease found in so many Egyptian mummies, is identical

with the "cave-gout" {Hohlengicht) which Virchow found in bones

of prehistoric men and bears and which is also common in the skele-

tons of the inhabitants of the early German forests. The chipped

flint imi^lements, of uncertain age, which are found near Fayum
and elsewhere, surpass all others in delicacy of form and flaking.

The fact that the neohthic chipped-flint knife was continually

used by the Egyptians in embalming the dead connects their al-

ready complex civilization with prehistoric man.

It is possible that many phases of Egyptian culture were spread,

even to the New World, by the mechanical process of convection.

Elliot Smith holds that between 2800 and 900 B. C. a curiously distinctive

culture-complex was carried by trade and navigation from Egypt to the Medi-
terranean littoral, and after 900 B. C, by the Phoenician navigators to India;

thence to Malaysia, Indonesia, and Melanesia, ultimately reaching the shores

of the Americas, picking up, on the way, many modifications and additions

from the countries through which it passed. This so-called heliolithic culture

included sun-worship and its symbols; the building of megalithic monuments
and the rearing of gigantic stone images; the practice of mummification, or

embalming the dead, even among the North American Indians (H. C. Yar-
row), the practices of tattooing (Miss Buckland), piercing the ears (Park

Harrison), massage (W. H. R. Rivers), circumcision, etc.

This peculiar culture, the fantastic elements of which could never have
arisen spontaneously in so many distant localities, may have influenced the

early Minoan civilization of Cret^ after 2S00 B. C.;. after 900 B. C. the Pha>ni-

cian navigators may have been the middlemen, while the giant craft of Malay-
sia and Polynesia connected the mainland of Asia with the Americas.^

^ The terms Acheulean, Mousterian, Solutrean, Magdalenian were intro-

duced by the French anthropologist Gabriel de Mortillet to indicate the suc-

cessive stages in the specialization of flint and other prehistoric implements
found at St. Acheul, Le Moustier, Solutre, and La Madeleine, to which have
since been added the pre-Cliellean (Mesvin), Chellean (Chelles-sur-Marne\
Aurignacian (Aurignac), and Azilian (Mas d'Azil). They are now used in a
purely arbitrary way to indicate cranial and skeletal remains found in sites

corresponding, in order of geologic time, with these localities.

2G. Elliot Smith: The Migrations of Early Culture, Manchester, 1915.

Also, Bull. John Rylands Library, Manchester, 1916, iii, 48-77, 3 pi.
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Our main soiircos of kno\vl(>(l}ic of the oarliost known phases

of Egyptian niodicinc are (ho nuHhcal papyri, but even antedating

these an> certain pi(Hir(>s engraved on the door-posts of a tomb in

the burial ground near Memphis and desci'ibed by tlieir (Hscoverer,

\\'. Max Midler, as being the earliest known j)i('tur(\s of surgical

operations (2r)0() B. C.^. Although we have reasons for believing

tliat tlu^ h'gyptians never carried surgery to the extent of opening

the body, yet here are cleai' and unmistakable representations of

circumcision and i)ossi])ly of sui'gery of tlu^ (^xti'emities and neck,

the attitudes and the hieroglyphic inscriptions afhxed indicating

that the patients are undergoing great pain. Ai:)art from this,

there is no evidence of surgery except in the splints found on the

Hmbs of mummies of all i:)eriods. Egyptian anatomy and physi-

ology were of the most rudimentary character.

The medicine chest of an Egyptian (lueen of the eleventh

dynasty (2500 B. C.^) containing vases, spoons, dried drugs and
roots is another important find. There is also an inscription on a

tomb near the pyramids of Sakarah which shows it to be the resting

place of a highly esteemed practitioner who served the fifth dynasty

of Pharaohs about 2700 B. C. I-em-hetep ("He who cometh in

peace") was a medical demigod, the ^Esculapius of the Egyptians^

of the third dynasty (4500 B. C.) who was afterward worshiped at

^Memphis and had a temple erected in his honor upon the island

of Philae. He was the earliest known physician. A papyric frag-

ment of the second century A. D., recently published by the Egyp-
tian exploration fund, shows that he was worshiped even in the

time of Mycerinus.^ A statue of the physician Iwte, of the nine-

teenth dynasty (1320-1170 B. C), is in the Imperial Museum at

Leyden. ^

Besides the hieroglyphics, which were usually engraved or

painted on stone, like the picture-writing of American or Aus-

tralian savages, the Egyptian employed certain cursive scripts

(hieratic and demotic), usually inscribed upon thin^ sheets of the

papyrus plant.

The principal papyri are the Papyrus Ebers, translated by H. Joachim
(1S90) and Englished by Carl H. von Klein, the Westcar (Lesser Berlin)

papyrus, translated by Adolf Erman (1890), the Kahun papyri of the Petrie

collection, translated by F. L. Griffiths (1893), the Brugsch (Greater Berhn)

1 W. Max Miiller: Egyptological Researches, Washington, Carnegie Insti-

tution, 1906. See also J. J. Walsh: Jour. Am. Med. Assoc, Chicago, 1907,

xlix, pp. 1.59.3-1.59.5.

^ For a picture of the same, see Jour. Am. Med. Assoc, 1905, xlv, 1932.

3 Kurt Sethe: Imhotep, der Asklepios der Aegypter. Leipzig, 1902.

Cited by Sudhoff.

* Lancet, Lond., 1915, ii, 1204.

5 A. Fonahn: Arch. f. Gesch. d. Med., Leipz., 1908-9, 375-378, pi. vi. |
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and the badly preserved London Papyrus, both translated by Walter Wres-
zinski (1909, 1910), and the Hearst (Philadelphia) papyrus, containing about
half the text of the Papyrus Ebers. The oldest are the gynecolof^ical and
v(>terinary scripts of the Petrie Collection from Kahun (1893).

The most important of the medical papyri is that advertised

for sale in 1869 and obtained by Georg Ebers at Thebes in 1872,

which dates back to about 1550 B. C. It consists of 110 pages of

liioratic or cursive script, the text in l>lack letter, the rubrics in

rod. Ebers himself supposed it to be one of the lost sacred or

Hermetic Books of Thoth (Hermes Trismegistus), the moon god,

who, like Apollo in Greece, was the special deity of medicine.^

This assumption has not stood the test of time, and the Ebers
PapjTus, with its marginal notes and comments, is now regarded

as a simple compilation,- albeit a veritable edition de luxe, as if

prepared for some great temple. The fact that it is written in

several dialects indicates that it is an encyclopedia, made up of

s(^veral treatises. It begins with a number of incantations against

disease and then proceeds to list a large number of diseases in

detail, with about 700 different remedies for the same. The most
interesting parts are the extensive sections on the eye and ear

including a recognition of the Egyptian trachoma noted by Baron
Larrey in 1802, and the descriptions of the AAA disease, the UHA
disease and the Uhedu (painful swelling), all three of which have
been thought by Joachim to be identical with different stages of

the hookw^orm infection (chlorosis Ji]gyptiaca^) . In addition to

the hookworm, Filaria, Taenia, Ascaris and other parasites are

mentioned and prescribed for. The large number of remedies and
prescriptions cited in the Papyrus points to a highly specialized

therapeusis, even in the sixteenth century B. C, but it cannot be
ilaimed, as many seem to contend, that these 700 odd remedies

indicate any special scientific advancement of the art of healing.

We do not find a few well-selected drugs, as opium, hellebore,

' The first mention of Hermes Trismegistus was found by Karl Wessely in

a papjTus of the third century A. D. from Hermopolis (Mitt. a. d. Samml.
Erzh. Rainer, 1892, v, 133). Cited by Sudhoff.

- The hieratic writing of the Ebers Papyrus had first to be rendered into
hieroglyphics, by a method devised at the Orientalists' Congress in 1874.
One of tlie first to attempt to decij)her the hieroglyphics on the Rosetta Stone
(1799) was the Enghsh physician and physicist, Thomas Young. The diffi-

cult task was finally accomplished by J. F. Champollion (1818-28), and car-

ried further by Richard Lepsius (1810-84), Heinrich Brugsch (1827-94), who
published a "Hieratic-Demotic Dictionary" (1867-82), Joseph Chabas (1817-
82), (iaston Maspero, and others.

'.Joachim, Papyros Ebers, Berlin, 1890. Edwin Pfister, however, thinks
that the aaa disease of the Ebers and Brugsch papvri was bilharziosis, since its

hieroglvph is a phallus. See Sudhoff's Arch., 1912-13, vi. pp. 12-20. Paul
Richter {IbuL, 1908-9, ii, 73-83) maintains that to the Egyptians "uhedu"
stood for a disease, while to moderns it only signifies a symptom (inflammation)

.



50 IIISTOKV OV MKDICINE

hyoscyamus. uscmI, ;is llic ImIci' ( iicck |)liysici;ins ciiiploviMl Ukmii,

with skill and {iiscriinination, but l^j^yptiau tiici-apy invist liave

hcvii, of iuH'(\ssity, haphazard, IxM-ause as wo shall s(h\ (>a('ii l''syp-

tian physician was a iianow sp(>cialisl, (•onfiniii'j; himself to one
disease or to diseases affect inu; ()n(> part of the body only. Many
minerals and vegetable simples ;n(> mentioned, from the salts of

lead and copper to s(|uills, colciiicum, gentian, castor oil and
opium, and, as in some pharmacoi)eias of even the seventeenth

and eighteenth centuries, these were compounded with such filthy

ingredients as the blood, excreta, fats and visceral parts of biids,

mammals and reptiles. A favorite Egyptian pomade for baldness

consisted of equal jiarts of the fats of the lion, hippopotamus,

crocodile, goose, serpent and il)ex. Another consisted simjjly of

equal parts of writing ink and cerebrospinal fiuid. An ointment for

the eye consisted of a trituration of antimony in goose-fat. An-
other for conjunctivitis employs a copper salt. A poultice for

suppuration consisted of equal parts of a meal of dates and wheat
chaff, bicarbonate of soda and seeds of endives. There is a small

pediatric section in the Ebers Papyrus, mainly of prognostic and
therapeutic import. Egyptian gynecology and obstetrics have
been studied in the five principal i:)apyri by Felix Reinhard.'

The most interesting part of the El)ers Papyrus is the last sec-

tion of all, which treats of tumors. Here, as in the description of

the AAA disease, we find some approach to the accurate clinical

pictures of Hippocrates, and many have supposed, on this slender

evidence, that the Father of Medicine was indebted to Egypt for

much of his knowledge. Some ethical precepts of the ancient

Egyptian physicians are very much like the Hippocratic Oath in

sentiment and expression, and this alone would point to the fact

that pre-Hippocratic medicine in Greece had an origin closely con-

nected with Egyptian medicine. There is, however, one marked
point of divergence, namely, that later Egyptian medicine was en-

tirely in the hands of priests, while Greek medicine, even at the

time of the Trojan War, would seem to be entirely free from

priestly domination, surgery in particular being often practised

by Homer's warrior kings. Our principal authorities for the state

of Egyptian medicine during the fifth century B. C. are Herodotus
and Diodorus Siculus. From Herodotus we learn of the hygienic

customs of the Egyptians, the gods of their worship, their ideas

about medicine and their methods of embalming dead bodies.

"The art of medicine," says Herodotus, "is thus divided among
them: Each physician applies himself to one disease only, and not

1 F. Reinhard: Arch, f./desch. d. Med., Leipzig, 1915-16, ix, 315; 1916-
17, X, 124.
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more. All places abound in physicians; some physicians are for

the eyes, others for the head, otheis for the teeth, others for the

intestines, and others foi' internal disorders.'" Medical practice

was rigidly prescribed by the Hermetic Books of Thoth, and if

a patient's death resulted from any deviation from this set line of

treatment, it was regarded as a (capital crime. Aristotle, writing

one century later, says, in his Politics, that physicians were al-

lowed to alter the treatment after the fourth day if the patient did

not improve.- The simple dress and frequent baths of the Egyp-
tians were what is suitable in a subtropical climate and not unlike

those of the Greeks. "They purge themselves every month, three

daj^s in succession," says Herodotus, "seeking to preserve health

by emetics and clysters; for they suppose that all diseases to which

men are subject proceed from the food they use. And, indeed, in

other respects, the Egyptians, next to the Libyans, are the most
healthy people in the world, as I think, on account of the seasons,

because they are not liable to change."'* This view of the old his-

torian does not harmonize with the great frequency of rheumatoid

arthritis in the Egyptian mummies, which was probably due to

exposure to a moist climate during the inundations of the Nile.

The account of Egyptian embalming in Herodotus is, in the light

of all recent investigations, authentic and accurate"* and it shows
that the Egyptians already knew the antiseptic virtues of extreme

dryness and of certain chemicals, like nitre and common salt.

The brain was first drawn out through the nostrils by an iron hook
and the skull cleared of the rest by rinsing with drugs; the abdo-

men was then incised with a sharp flint knife, eviscerated, cleansed

with wine and aromatics, filled with myrrh, cassia and spices and
the wound sewed up. The body was then steeped for seventy

days in sodium chloride or bicarbonate (natron) and afterward

washed and enveloped completely in linen bandages smeared to-

gether with gum. The relatives put it in a wooden coffin, shaped
like a man, which was deposited in the burial chamber along with

four Canopic jars containing the viscera. As with our North
American Indians, the departed spirit was furnished with food,

drink and other appointments and conveniences, and there was a
special ritual or Book of the Dead, which every Egyptian learned by
heart, as a sort of Baedeker to the other world. According to

Diodorus Siculus, the "paraschistes," who made the initial incision

with the flint knife, was held in such aversion that he was driven

away with curses, pelted with stones, and otherwise roughly

handled, if caught. On the other hand, the "taricheutes," who

1 Herodotus: ii, 84. "^Aristotlo: Politics, iii, 15.

^Herodotus: ii, 77. • •• Ibid.: ii, 8t).
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oviscoratod the body and picparcd it for lli(> tomb, was revered as

heloiiilinsj; to the |)riestly class. Hut this was pr()l)ably only a i)er-

fuii(tor\- piece of lit ualisni. SudhofY has recently published some
interi'stinji" plat(\s' r(>pr(\sc>nt inji the chai'acteristic stone knives and
iron hooks used i)y tiie l*]gyptian enibalniers, and Conu'ie, in an
interesting i)aper in Sudhoff's Archiv/- describes what are probably

the earliest known surgical instruments of the ancient Egyptians

(al)out 1500 B. ('.), consisting of three saber-shaped copper knives

with hooked or incm'vated handles, found in a t(;ml) near Tlu^bes.

They are characteristic specimens of the Bronze Age. Elliot

Smith and Wood Jones have described the effects of splints of palm
fiber employed to mend fractures, and the results of healing are

surprisingly good, with little shortening.''

Tho paleopathology of Egypt was first investigated by Fouquet in 1889.
In 1907, th<> Egyptian government institutf^l an aroheological surv(>y of that
part of Nubia which would t)c suhscciucntly flooded by the raising of the
Assuan dam. The anthropological and i)athologi(;al jihases of the investigation
were entrusted to Professor Ci. Elliot Smitli, with the assistance of F. Wood
Jones and others.^ The bulletins of this inquiry, with fine atlases oi plates

covering nunnmies of all periods, from the Pre-Dynastic to the Byzantine,
show that syphilis, canc(>r, and rickets were unknown, that rheumatoid
arthritis, essentially an environmental and not a racial affection, was "jxir

excellence the bone disease of the ancient Egyptian and Nubian," that the
teeth of the Pre-Dynastic people were uniformly good, as might be inferred

from the coarse, husky food found in the intestines, and that deposits of tartar

and caries, as also true gout (yielding uric acid reactions) became more com-
mon in the New Empire, when luxurious habits were formed. There was no
caries in the milk dentition of children of the Pre-Dynastic period, and when
caries did appear, it was followed by abscess formation spreading to the alveoli,

showing that the Egyptians had not the slightest rudiments of dentistry.

Evidences of mastoid disease, adhesions in appendicitis, pleural adhesions,

fusion of the atlas to the occiput from spondylitis deformans, necrosis of bones,
cranial ulceration in females from carrying water-jars, and fatal sword-cuts
of the skull were found. Of fractures, those in the cranium and forearm (at

a uniform site near the wrist) were most common, and probably caused by
fending blows aimed at the skull with the Nnhooi. Fractures of the femur were
more common than today, but no fractures of the patella were found, and few
below the knee-joint, the immunity probably resulting from locomotion with
bared teet and the absence of slippery pavements and curbstones. Similarly,

the small number of fractures in the hand and wrist suggest freedom from vio-

lence by machinery.
Elliot Smith and Sir Marc Armand Ruffer (1859-1917), in a most interest-

ing monograph, have described a genuine case of Pott's disease in a mummy
of the twenty-first dynasty [circa 1000 B. C."'). The histological examinations

1 Sudhoff : Arch. f. Ge.sch. d. Med., Leipz., 1911, v, pp. 161-171, 2 pi.

2 Arch. f. Gesch. d. Med., Leipz., 1909, iii, pp. 269-272, 1 pi.

5 Brit. Med. Jour., Lond., 1908, i, 732-737.

^ Egvpt. Mirdslry of Finance. Surrey Department. The Archseological

Survey of Nubia. Bulletins, Nos. 1-7, Cairo, 1907-11. Reports for 1907^8,
Vol. 11, on the human remains, by G. Elliot Smith and F. Wood Jones, with
Atlas, Cairo, 1910.

* G. Elliot Smith and M. A. Ruffer: "Pott'.sche Krankheit an einer

agyptischen Mumie," Giessen, 1910.
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of Kuffer dcmonstratpd spondylitis doforinans, Bouchard's nodes, ague cake,

liiliary calculi, calcification anrl atheroma of the arteries in various inununies,

and an eruption resenihiinfi variola in a niununy of the twentieth dynasty
ridO-llOl) H. (".'). Infantile i)aralysis is apparently represented in a stela

of the eighteenth dynasty in tli(> ("arlsherg Cdyptothek at (.'openhagen.^

Many ancient I']gyptian statuettes in bronze or varnished earth, rejjresenting

the go(ls \ic^ and I'litah, are accurate figurations of achondro[)lasia (Charcot'').

The main interest of Egyptian niedieine lies in its proximity and

relationship to Greek medicine. The references in Homer to the

skill of the Egyptian physicians in compounding drugs bring to

mind the fact that the word "chemistry" itself is derived from

rhemi (the "Black Land"), the ancient name of Egypt, whence

the science was called the "Black Art." Doubtless the ancient

( 1reeks learned as much of medicine as of chemistry from these wise

elders across the sea, who told Solon that his people were "mere

children, talkative and vain, knowing nothing of the past"; who
were so skilled in metallurgy, dyeing, distillation, preparing

heather, making glass, soap, alloys and amalgams, and who, in

Homer's time, probably knew more anatomy and therapeutics

than the Hellenes. Yet, long before the Alexandrian Period, Egyp-

tian civilization had become absolutely stationary in character,

and, in medicine, Egypt was going to school to Greece.^ As the

I'^gyptian gods—the dog or ibis-headed Thoth (the Egyptian

Hermes), the cat-headed Pacht, their deity of parturition, the beak-

nosed Horus, the horned Ghnum, the veiled Neith at Sais, re-

mained forever the same, while the Greek mythology was a con-

tinuous and consistent evolution of deific figures of permanent

beauty and human interest, so Greek medicine was destined to go

beyond Egyptian or Oriental medicine as surely as Greek poetry,

sculpttu'e and architecture surpassed the efforts of these peoples in

the same kind.

' Ruffer: Histological Studies on Egyptian Mummies, Cairo, 1911. Also,

Jour. Path, and Bact., Lond., 1910-11, xv, 1; 4.53, 4 pL: 1911-12, xvi, 439,

9 pi.: 1913-14, xviii, 149, (i pi.

2 See O. Hamburger. Bull. Soc. franc;, d'hist. de med., Par., 1911, xi,

407-412.

'Charcot: Les difTormes et les malades dans I'art. Paris, 1S89, 12-26.

F. Ballod: Prolegomena zur Geschichte der zwerghaften Cotter in .^gypten.

Munich dissertation (Moscow, 1913).

• See, for example, Sudhoff's studies of the Creek papyri of the Alex-

andrian period (Studien z. Gesch. d. Med., Puschmann-Stiftung, Nos. o, 6,

Lcipz., 1909).
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In tlu^ hook of (Jcnosis wc read llial Ximi'od was "a inijj;hty

hunter hd'oic tlic Lord" and that "the hcjiiiiiiinji; of his ki?ij>;doin

was Hal)(>l and l<]ro(^h, and Accad and Cahu'li in tlu> land of Shinar."

The land of Sliinar (Shunior or "Sinner") was the southern part

of Babylonia, eonipiisinj;- the strip of country betw^cen the l*]u-

phrates and the Tigris down to the Persian Gulf, and northern

Babylonia was ealKnl Accad. The Balndonian s()vereifj;ns and
tlu>ii' Assyrian conquerors always styled themselves "kings of

Sunier and Accad." Before the advent of the Ba])ylonians, it is

supposed that an original non-Semitic or Sumerian race existed,

about 4000-3000 B. C, who laid the foundations of modern civil-

ization by the invention of pi('torial writing and the development
of astronomy. Others assume that the cursive script of the Su-

merians, wdiich, like Chinese writing, runs from right to left, was
in the first instance only a sort of cipher-code used by the dominant
Semitic race. In any case Mesopotamia was the starting-jioint of

Oriental civilization, of which the Babylonians were undoubtedly

the principal founders. They were skilled in mathematics and
astTonomy, originated the decimal system of notation, weights

and measures, made the divisions of time into twelve months in

the year, seven days in the week, sixty minutes and seconds in the

hour and minute respectively, and divided the circle, as we do, into

360 degrees. They invented the cuneiform inscriptions, reading

from left to right, they knew much about military tactics and the

art of war, and w^ere variously skilled in music, architecture, pot-

tery, glass-l)lowing, weaving and carpet-making. Layard found

a plano-convex lens of rock crystal in his explorations at Nineveh.

It is said that astronomy is the oldest of the sciences, and in all

early civilizations we find it applied to the practical affairs of life

as astrology. This trait is the essence of Sumerian or Accadian

medicine. Wars, epidemics, famines, successions of monarchs,

and other affairs of public or private life, were closely studied in

relation to the precession of the equinoxes, eclipses, comets,

changes of the moon, and stars, and other meteorologic and as-

tronomic events, and from these fatalistic coincidences arose the

idea that certain numerals are lucky or unlucky. Thus astrology

and the interpretation of omens merged into prognosis and, as

with all early civilizations, the first Babylonian physician was a

priest or the first priest a physician. Inspection of the viscera, an

essential part of augury, led to inspection of the urine, and, among
54
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the Babylonians, soothsaying was concentrated upon the liv'er,

terra-cotta models of which, al)out 3000 j^ears old, have been

found, divided into sciuares and studded with prophetic inscrip-

tions. In Ezekiel (xxi, 21) we read: "For the king of Babylon
stood at the parting of the ways, at the head of the two ways to

use divination: he made his arrows bright, he consulted with

images, he looked in the liver." Neuburger points out how the

priestly interest in omens might have led to the collection and col-

location of clinical observations, such as facial expression, the ap-

pearances of the urine, the saliva, the blood drawn in blood-letting,

and other signs which were used as indices or tokens of recovery

or death; and he goes on to say that the next step in the direction

of scientific advancement would be the elimination of the super-

natural from the matter.^ This step, unfortunately, is and has

been the hardest one to take in medical reasoning. So we find the

Babylonian physicians regarding disease as the work of demons,

which swarmed in the earth, air and water, and against which long

litanies or incantations were recited.

In 1849, Sir Henry Layard, during his excavations of the Mound Kouyun-
jik, ojjpositc Mosul, the sit(; of Nineveh, discovered the great Hhrary of some
;3(),00() clay tablets gathered by King Assurbanipal of Assyria (668-626 B. C),
which is now in the British Museum. From some 800 medical tablets in this

archival collection, which probably numbered 100,000, our knowledge of

Assyro-Babylonian medicine is mainly derived. In Morris Jastrow's reading-

of tliese, shifting the blame for anything to demons (our disease-germs) was the

Assyrian concept of aetiology; diagnosis was probably based upon simple in-

spection of the patient, helped out by associative memory and terminology';

prognosis (iatromancy) was divination or augury from liver-inspection (hepa-
toscopy), birth-omens, disease-omens and astrological signs and portents;

therapy was exorcism by a special ritual, of which the exhibition of herbal

remedies was a part; incantation was prophylaxis. From hepatoscopy the

Babylonians learned the structure of the liver, and their clay models are better

specimens of anatomical illustration than the five-lobed medieval figurations.

Similar models of the liver have been found on ancient Hittite sites in Asia
Minor, and Etruscan livers in bronze, dating from the third century B. C, have
b(!en found near Piacenza. The liver, as the source of blood, was regard(>d as

the seat of the soul, and as the god identified himself with the sacrificial animal,
to in.spect the liver was to see into the soul of the animal and the mind of the

god. The birth-omens, which have been specially studied by Dennef(>ld and
Jastrow,^ led to the p.seudo-sciences of physiognomy and palmistry and stimu-
lated the study of fa>tal and adult abnormities. All possible phases of par-

turition and abnormities of the fcrtus (Monslra) were regarded as signs and
tokens of the individual's future fate, as being the attendant phenomena of a
new life issuing from another. An abnormally large organ inton.slruDi per

exceatium), or an abnormity on the right side, was a token of future jjower and

1 Neuburger: Geschichte der Medizin, Stuttgart, 1900, i, '.M.

-M. Jastrow: Proc. Roy. Soc. Med., Sect. Hist. Med., Lond., 1914,
vii. 109-176.

^ M. Jastrow: Babylonian-As.syrian Birth-Omens, Giessen, 191.3. L.

Denncfeld: Babylonisch-assyrische Geburts-Omina, Leipzig, 1914. Jastrow:
Aspects of Belief and Practice in Babylonia and As.syria, New York, 1911,
ch. iii.
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success. An abiiunnally small or^iaii (nioiistnnn iicr dcfirliiin), or a defect on
the left side, pointed to weakness, disease and failure, 'i'lie birth omens in-

dicated whether the individual was to he superman or underliufz;. 'I'he rites of

exorcism and the litanies to drive away disea.ses inlluenced I^^yptian, Hindu
and Chinese medicine and these were carri<Ml ovcm' into late Syi'iaii medicine ami
thence to I.slam and MedievalC'hristianity. Over a hundred drufz;s were known,
and two ijeneral class(>s of these, sli(iiinini, and (ihnii, rei)resent, .lastrow he-

li(>ves, organic and inorganic substances respectively. 'Flic filthier remedies
i Drcrk-apolhckc) were jjrobably designed to disfrnst tiie demon inside the body.
Hunu'nation, acid stomach, rheumatism, neural<i;ia, and cardiac di.seases are

described in the clay tablets. Liver diseases and (>ye diseases form the centric

feature of Babylonian as of Arabic patholo<j;y. SudhoiP interprets the concejits

hninx and .^fibhi as epilejisy and ccmtajjion (.seizure by demons), and, in the
Middle Aiics, epileptic seizure' came to be refjarded as a contagion.

The l)o<;iniiin<j;.'^ of Iho practico of medicine among; the Baby-
lonians have ])een deserilxMl hy Herodotus as follows: "They bring

out their sick to the market place, for they have no physicians;

then those who pass by the sick person confer with him about the

disease, to discover whether they have themselves been afflicted

with the same disease as the sick person, or have seen others so

afllieted; thus the passers-by confer with him, and advise him to

have recourse to the same treatment as that by which they es-

caped a similar disease, or as they have known to cure others. And
thej^ are not allo\ved to pass by a sick person in silence, without in-

quiring the nature of his distemper."^ With the Babylonians,

as Montaigne quaintly observes, "the whole people was the phys-

ician." They eventually reached the stage at which, like the Egyp-
tians, they had a special doctor for every disease. Whether they

ever got beyond this stage we do not know, but we learn from the

Code Hammurabi (2250 B. C.) that the medical profession in

Babylon had advanced far enough in public esteem to be rewarded

with adequate fees, carefully prescribed and regulated- by law.

Thus ten shekels in silver was the statutory fee for treating a

woimd or opening an abscess of the eye with a bronze lancet, if

the patient happened to be a "gentleman"; if he were a poor man
or a servant, the fee was five or two shekels respectively. If the

doctor caused the patient to lose his life or his eye, he had his hands
cut off in the case of the gentleman or had to render value for value

in the case of a slave. It is clear from all this that the Babylonian

phj^sicians owned slaves and sometimes operated for cataract.

Here as everywhere, it was surgery that made the first step in the

right direction. Internal medicine, among both the Persians and
the Babylonians, was occupied mainly in endeavoring to cast out

the demons of disease. Jastrow cites a number of pediatric

epistles, from the phj^sician Arad-Nana to the King Assurbanipal

» Sudhoff: Arch. f. Gesch. d. Med., Leipz., 1910-11, iv, 353; 1912-13,

vi, 454.

- Herodotus: i, 80.
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(•68-626 B. C), on ailments of his little son, in each of which
\ineb, the god of heahng, and his consort Gula are invoked.

Lists of animals, insects and plants are found in the cuneiform
inscriptions. Different varieties of flies, bugs and lice were noted.

The wide-spi'ead theory that a worm is the cause of toothache was
of Babylonian origin. A votive object found at Susa (Persia)

hears a conjuration against mosquitos. A cylinder seal in Pier-

pont Morgan's collection bears the "Fly Symbol" emblematic of

Xergal, the Mesopotamian god of disease and death. ^ The Assyro-

1 Sal )3'lonians protected themselves from the fierce sunlight with

parasols, from insect pests with fly-flaps, wore Semitic plaids

wound about the body terrace-wise, went in for boxing and other

manly exercises, employed inflated bladders as water wings, reg-

ulated wet-nursing, buried their dead in slipper-shaped coffins and
tan-shaped tombs, and policed the battle-field with the aid of

\ultures, by assembling the wounded and by burial in huge com-
mon trenches (Sudhoff^). Some advance in public hygiene was
made, for the excavations of the huge Babylonian drains, of which
models were recently exhibited at the Dresden Exposition, show
that they understood the proper disposal of sewage. A stone
privy in the palace of Sargon at Chorsabad (1300 B. C.) has been
excavated.

Closely connected with Sumerian medicine in point of time is

the medicine of the Jewish people, in relation to the Assyrian
captivity (B. C. 722) and the Babylonian captivity (B. C. 604).

The principal sources of our knowledge of Jewish medicine are the
I>il)le and the Talmud, the first throwing only such light upon the
s\il)ject as we should expect to find in the details of a legendary
historic narrative. In the Old Testament, disease is an expres-

-^ion of the wrath of God, to be removed only by moral reform,

prayers and sacrifice; and it is God who confers both health and
• lisease: "I will put none of these diseases upon thee, which I have
lirought upon the Egyptians: for I am the Lord that healeth thee"
' I'^xodus XV, 26). The priests acted as hygienic police in relation

lo contagious diseases, but there is not a single reference in the
IMble to priests acting as physicians. The latter were a class apart,
lit" whom we read, for example, that Joseph "commanded his ser-

\:ints the physicians to embalm his father" (Gen. l, 2), that King
Asa consulted physicians instead of the Lord and "slept with his

fathers" for his pains (II Chron. xvi, 12, 13), or that if two men
tight and one of them be injured to the extent of having to keep his

l)ed, the other "shall pay for the loss of his time, and shall cause

' J. Offord: Sc. Progress, Lond., 1910, x, .572.

^Sudhoff: Katalog dor Intoruationalon Hygiene-Ausstellung. Historische
Abtoilung, Dresden, 1911, 2()-28.
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him to lu> thorouiililN licnlcd" ( llxodus xxi, 1')). The Prophets,

oil the other hand, iVeiiueiii ly pel roiined inii'acles, as where both

I'^ijah and l-lHsha raised chihh'en froiu tlie dead. The "heaHnji;"

of the \vat(Ms of Jordan hy Mhsha (II Kinjis ii, 22) is a f2;ood ex-

ample of th(> ancient, primitive coneept of "makinjj; medicine,"

as also the i'eferenc(>s to the us(> of hyssop as an a^ent of catharsis,

purification or lustration (Psalms li, 7; Exodus xi, 22; Leviticus

XIV. 4-7, 49-52), and the ritual of transferrinf>; leprosy to a biid

(Leviticus xiv, 1-8). A strikin{>; example of the relation between

the Divine wrath and the efficacy of prayer is to be found in the case

of Hezekiah, w'ho, "sick unto death," and told by the Lord to set

his house in order, turned his face to the wall; his prayers w(>re an-

swered by the Prophet Isaiah who, at the Divine instance, ordcM-ed

that a lump of figs be applied to the afflicted part, with the result

that Hezekiah recovered (II Kings xx, 1-8). Besides the physi-

cians and the high priests, who acted as public health officers, there

were also professional ]iharmacists (Exodus xxx, 25; Nehemiah
III, 8) and professional midwives, who are mentioned in the cases oi'

Rachel, of Tamar, and particularly in the striking reference to the

ancient Oriental usage of the obstetric chair, in the first chapter of

the second book of Exodus, where Pharaoh commands the mitl-

wives to slay all Jewish infants of the male sex, "when ye do the

office of a midwife to the Hebrew women, and see them upon the

stools." Maternal impressions form the subject of the second

half of the thirtieth chapter of Genesis, in which Jacob retaliates

upon Laban for the deception which the latter practised upon him

alK)ut Leah and Rachel by outwitting him in a method of raising

speckled and spotted livestock hardly explicable by Mendel's law.

The sign-language of crooks is indicated in Proverbs vi, 13.

Dreams are rightly regarded as "visions of the head," that is,

emanations of the l)rain (Daniel iv, 5, 13; vii, 1). The use of the

primitive chipped flint in ritual circumcision is referred to in the

second book of Exodus (iv, 25), where Zipporah, the wife of Moses,

"took a sharp stone and cut off the foreskin of her son." In Joshua

(v, 2), God commanded Joshua, the successor of Moses, to make
sharp knives and circumcise the children of Israel born after the

Exodus from Egypt. This is the only sin'gical procedure men-
tioned in the Bible, but the use of the roller-bandage in fractures

is referred to in Ezekiel (xxx, 22) as follows: "Son of man, I have

broken the arm of Pharaoh king of Egypt; and, lo, it shall not be

boimd up to be healed, to put a roller to bind it, to make it strong

to hold the sword."' Wounds were dressed, as among all ancient

peoples, with oil, wine and balsams. In Deuteronomy, Moses

^ The preparation of ointments by the apothecary is referred to in Exodus
xxx, 25, and their therapeutic indications in Isaiah i, 5.
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l.iys down a careful dietetic regimen (xiv, 3-21) and excellent

lules of military hj^giene, in relation to the policing of camps
I XXIII, 9-14). The census or "numbering of the people" by Moses
is described in Numbers (i, 1-49; xxvi, 1-65), and by Joab, at the

instance of David, in I Chronicles (xxi, 3-7). Acromegaly, with

supernumerary digits, is described in the case of the son of Goliath

of Gath (II Samuel xxi, 20; I Chronicles xx, 6), epilepsy is men-
tioned (Numbers xxiv, 4) and the effects of inebriety outlined

(Proverbs xxiii, 20-35). Nabal's apoplexy and death, from
di'unkenness and mental excitement, is noted in I Samuel (xxv, 30).

( )f the different diseases referred to in the Bible, the most impor-

lant are leprosy, the "issue," and the several plagues visited upon
Israel, notably the plague of Baal Peor, in which twenty-four

thousand perished (Numbers xxv, 9). Yet these diseases are so

\'aguely alluded to that it is impossible to identify them with any
latter-day equivalents. Modern dermatologists contend, for in-

stance, that Biblical leprosy (zaraath^), of which Naaman was
healed by dipping himself "seven times in Jordan," and which
was transferred (in the folk-lore sense) to Gehazi, so that "he

went out from his presence a leper as white as snow," was, in

reaHty, psoriasis. On the other hand, Iwan Bloch and others

maintain that the venereal plagues mentioned in the Bible (Baal-

peor and the rest) are not the same as present-day lues or gonor-

rhea.- Plague after quail-eating is mentioned in Numbers (xi,

31-33). Highly significant is the episode of Ahaziah (II Kings
I, 2), who, when ill, sent to Beelzebub at Ekron to learn if he
might recover, for, according to Josephus, this god is to be equated
with the Greek Zeus Apomuios, the "averter of flies." The fiery

serpents mentioned in Numbers (xxi, 7) may have been the dra-

cunculus, and Castellani holds that the disease with "emerods" in

I Samuel (v, 6; vi, 4-5) was bubonic plague, because the "mice
died and marred the land."^

1 Described in Leviticus xiii, 1-4G.

- Medical scholars, who speculate about these uncertain details in such
dogmatic fashion, fail to consider the point, well known to mathematicians and
physicists, that the inherent probability of any occurrence tends the closer
to zero the further we get away from it, and that the effect of any event tends
to "die out asymptotically" in indefinite or infinite time. iEsculapius was
very much of a reality to Homer, Hippocrates and Celsus. To us he is well-
nigh a myth. Bloch forgets that the logical opposite of the "morbus Ameri-
canus" theory of syphilis, which he advances with such fanatical zeal, is just
as likely to be true as the theory itself.

^ The rodents appear in Poussin's painting "The Plague of the Philistines"
(.Janus, Amst., 1898, iii, 138). It is noticeable that the evidence of the asso-
ciation of mice with the plague is stronger in the Septuagint than in the Vul-
gate (see L. Aschoff, Janus, Amst., 1900, v, 611-(U;i). In the Revised Ver-
sion the "nati sunt mures" is absent, but verse 8 of 1 Samuel v suggests
the inguinal bubo of plague.
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The i)riiicii);il intiM'cst in tlu^sc HiMical diseases Wos in (ho re-

markable olYorts made to prov(Mit, (hnn. The ancitMit Ilohrews

\v(>r(\ in fact, the foundiM's of prophylaxis and tlic hi^h i)rie,sts were

true nu'ihcal police. ThcN- had a definite code of ritual hygiene

and cult-cl(>anlin(>ss, gradually (Milarged from contact and inter-

relation with dilTerent civilizations. The hook of Leviticus con-

tains the sternest mandates in regard to touching unclean objects,

the pi-ojier food to be eaten, the purifying of women after chikl-

birth. the hygiene of the menstrual periods, the abomination of

s(>xual ])er\-ei'sions and the prevention of contagious diseases. In

the remarkable cliai)ters on the diagnosis and prevention of lep-

rosy, gonorrhea and leukorrhea (Leviticus xiii-xv), the most
definite common-sense directions are given in regard to segrega-

tion, disinfection (even to the point of scraping the walls of the

house or destroying it completely), and the old Mosaic rite of

incineration of the patient's garments and other fomites. In the

Middle Ages, these precepts from Leviticus were still in force

against leprosy, and the principle of isolation of patients and
suspects w^as extended to plague, syphilis, phthisis, scabies, ery-

sipelas, anthrax, trachoma and epilepsy (Sudhoff). Who but does

not admire the rigorous Hebrew regulation of sexual hygiene

which, however severe, enforced exogamy, put a ban upon per-

versions, and invested the figure of a good and virtuous woman
with that peculiar halo of respect which has been preserved by all

highly civilized nations down to the present time?' The institution

of the Sabbath day gave tired workaday humanity a sort of per-

manent splint to rest upon. In short, the chief glory of Biblical

medicine lies, as Neuburger rightly says, in the institution of social

hygiene as a science. How highly the physician was esteemed by

the Hebrews of a later time may be gathered from the impressive

language of Jesus, son of Sirach (180 B. C):

1. Honour a physician according to thy need of him with the honours
due unto him

:

For verily the Lord hath created him.
2. For from the Most High cometh healing:

And from the King he shall receive a gift.

3. The skill of the physician .shall lift up his head:
And in the sight of great men he shall be admired.

The wTitings of Flavins Jo.sephus (born 37 A. D.), as investigated by
Max Neuburger,^ differ frequentlj' from the Biblical narrative in respect of

medical details. Physicians are more frequently mentioned, and their definite

independent status is emphasized. Visitation of epidemic diseases is more

1 It is worthy of note that the Mosaic mandates against bestiality, sexual

inversion, etc., in Exodus (xxi, xxii) and Leviticus (xviii) are the beginnings
of medical jurisprudence.

2 M. Neuburger: Die Medizin im Flavins Josephus. Reichenhall, 1920.
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froquont, and the third phigue of Egypt is dofinod as pediculosis, that of Baal
I'cor as pest, that of the Philistines as dysentery. The precepts of Jewish
hygiene, particularly the Mosaic rules for the isolation and purification of

1( pers, are given with drastic force. Saul's melancholia is defined as deniono-
iiiania with ecstasy. Apoplexy may be inferred in the cases of Nabal and
Alkimos. David is described as feigning insanity before the King of Gath.
In the later narratives, psychiatric details are frequently given, particularly
in the case of Herod.

In contradistinction to the written Mosaic law in the five books
of the Pentateuch (Torah), the Talmud consists of the law as

t lansmitted by verbal tradition (Mishna), with its several inter-

pretations and commentaries (Gemara). This body of knowledge
Ix'gan to accumulate after the Babylonian Captivity, about 536

B. C, and is embodied in the Palestinian Talmud (370-390

A. D.) and the Babylonian Talmud (352-427 A. D.), the latter

l)oing the ordinary source of reference. The Babylonian Talmud
is essentially a law book, dating from the second century A. D.,

and the information about Jewish medicine conveyed in it is, in

consequence, of a more definite and detailed character than we
sliould expect to find in the half-legendary narrative of the Bible.

Its most interesting feature is the light it throws upon later Jewish

anatomy and surgery and upon the knowledge of post-mortem
appearances which the Hebrews gained through the inspection of

meat for food. Anatomy of any kind before the time of Vesalius

was a thing of shreds and patches and Jewish anatomy was no
exception to the rule. Only a very few of the parts of the body
:iie mentioned in the Bil^le and these references are as vague and
general as those in the Iliad. In the Talmud, the number of bones
in the skeleton is variously estimated at 248 or 252, and, of these,

one, the bone Luz, which was supposed to lie somewhere between
t he base of the skull and the coccyx, was regarded as the indestruc-

tihle nucleus from which the body is to be raised from the dead
it the Resurrection. This myth, which modern rabliinical author-

it \- holds to have originated from the ancient Egyptian rite of

"burying the spinal column of Osiris," was exploded by Vesalius

in a striking passage in the "Fabrica."^ The Talmud chsplays

consideral^le knowledge of the oesophagus, larynx, trachea, the

inoml)ranes of the brain and the generative organs. The pancreas
is called the "finger of the hver" and structures hke the spleen,

kidneys and spinal cord are frequently mentioned but not de-

s(Ti])ed. The blood is held to be the vital principle, identical with

the soul, and the heart is essential to life. Respiration is likened

to burning. The effect of the saliva upon food and the churning

movements of the stomach are noted, and the liver is believed to

^ See F. H. Garrison, "The Bone called 'Luz,'" New York Med. Jour.,

,,1911, xcii, pp. 149-151.
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(elaborate tlir hlood. Aiiioiiii \\\v llchi-cws, the ll(>sh of (lis('as(Ml

or injured animals was al\va>s consicUM'cd unlit for food, and llic

au(opsi(>s, made upon slaughtered animals lo delermine what, was

"kosher" and "Ireplia," threw a lijiht upon jjatholo^ic api)eai'-

aneos whii-h the ancient (Ji-eeks never j^ained. Hyperemia, caseous

do^eneration and tumors of the lun^s were noted, as also atrophy

and abscess of the kidneys and cirrhosis and n(^crosis of the livei-.

Tiopical dys(>ntery, j)allid ana'mia, drojisy, intestinal w^ornis,

phthiriasis and scorbutic stomatitis were described. .laundice and

biliary disoi'ders were commonplaces of Jewish and ]\Iohanimedan

medicine. Diphtheria, known as askarn (iT/dpa) or serunkr

{(rnndyxyi), was SO mucli fcarcd liy the H(^bj'ews that the first case

located in a community was immediately herakknl by a warninf?

blast of the shofar, although the instrument was ordinarily sounded

only after the occurrence of the third case of an infectious disease

(Preuss). There are no Hebrew words for "cough" or "phthisis,"

to which the arid plains of Palestine were of old inimical. Tal-

mudic surger}' included the usual 'Svound-svu'gery," with treat-

ment by sutures and bandages, applications of wine and oil and
the device of freshening the edges of old wounds to secure more
perfect union. Venesection, leeching and cupping were common
and, before attempting the major operations, a sleeping draught

("samme de shinta") was administered. Cesarean section, ex-

cision of the spleen, amputations, trephining, and the operation

for imperforate anus in infants were known, as also the use of the

speculum and the uterine sound. Fractures and dislocations wen^

discussed, and crutches, artificial limbs and artificial teeth em-
ployed.^ Careful rules for the hygiene and nutrition of new-born

children are given. There is no evidence of specialized medical

education among the Jews until the Alexandrian period, and in-

dividual Hebrew physicians did not attain any particular prom-

inence until the Middle Ages and, more especially, in the Modern
Period.

As the Hebrews attained the highest eminence among Oriental

peoples in hygiene, so the ancient Hindus excelled all other nations

of their time in operative surgery. In the earliest Sanskrit docu-

ments, the Rig Veda (1500 B. C.) and the Atharva Veda, medicine

is entirely theurgic, and treatment consists of the usual versified

spells and incantations against the demons of disease or their

human agents, the witches and wizards. In the Brahminical

period (800 B. C.-IOOO A. D.), medicine was entirely in the hands

1 For further information about Biblical and Talmudic medicine, see Julius

Preuss, Biblisch-Talmudische Medizin, Berlin, 1911, and the article by Dr.

Charles D. Spivak in the Jewish Encyclopedia, N. Y., 1904, viii, pp. 409-414.



SUMERIAN AND ORIENTAL MEDICINE 63

of the Brahmin priests and scholars, and the center of mechcal
(•(Uication was at Benares. In an Indian rock inscription, King
Asoka {circa 226 B. C.) records the erection of hospitals by him,
and Cingalese records indicate the existence of hospitals in Ceylon
111 437 and 137 B. C. Indian and Ceylonese hospitals existed as
late as 368 A. D. The three leading texts of Brahminical medicine
ai(^ the Charaka Samhita, a compendium made by Charaka (sec-

(ind century A. D.) from an earlier work of Agnivera, based upon
tlu> lectures of his master Atreya (sixth century B. C.^), the
Susruta (fifth century A. D.) and the Vagbhata (seventh century
A. D.). Of these, the most remarkable is Susruta, whose work,
l)(vu-ing the same name, is the great storehouse of Aryan surgery.

Indian medicine was particularly weak in its anatomy, which
consisted of purely fanciful numerations of unimaginable parts of

I he body, as 360 bones, 800 hgaments, 500 muscles, 300 veins, and
so on. Hindu physiology presupposes that the vital processes are

activated by means of the air (below the navel), the bile (between
the navel and the heart) and the phlegm (above the heart), from
which are derived the seven proximal principles, chyle, blood,

flesh, fat, bone, marrow, and semen. Health consists in a normal
(luantitative relationship of these primary constituents, disease in

a derangement of their proper proportions. Diseases are again
minutely subdivided, the Susruta enumerating as many as 1120,

\\hich are classed in the two grand divisions of natural and super-

natural diseases. Diagnosis was carefully made and included

inspection, palpation, auscultation and the use of the special senses.

Scmeiology and prognosis combined acute observation with the
nsual folk superstitions. As examples, witness the Susruta's very
recognizable description of malarial fever, which is attributed to

inosquitos, or the passage in the Bhagavata Purana which warns
I)eople to desert their houses "when rats fall from the roofs above,
jnmp about and die," presumably from plague. Essential diabetes

nicllitus was recognized as Madhumeha or "honey-urine" (Jolly),

and the symptoms of thirst, foul breath, and languor were noted
(W. Ebstein). Evidences of variolation (inoculation against

-niallpox) have been found in the Sanscrit text Sacteya, attributed

to Dhanwantari.2 In therapeutics, a proper diet and regimen were
cai'efully detailed, and baths, enemata, emetics, inhalations, gar-

u;les, blood-letting and urethral and vaginal injections employed.
In Marco Polo's travels, there is a description of a kind of mos-
luito-netting used on the Coromandel Coast to keep away flies

^ Charaka's text was conipletod l)v Dridliabala. See A. F. R. Hoernle:
Vrch. f. Gesch. d. Med., Leipz., 19()7-S, i, 29-40.

'Madras Coiirier, Jan. 2, 1919. Cited by E. von Schrotter: Ztschr. f.

Irztl. Fortbild., Berl., 1919, xvi, 244.
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and vcriiiin.' Tho niatoria iiicdica of India was particularly rich.

Susiula nuMitions 700 niodicinal i)lants, of which nard, cinnamon,

JK'PIHM'. cardamoms, spices and sufjjar were native. Especial atten-

tion was paid to aj)lir()disiacs and poisons, particularly antidotes

for the ))ites of v(Miomous snakes and other animals. Jolly men-
tions some 13 alcoholic drinks. The soporific effects of hyoscyamus
and Cannabis indica were known, and their employment in surgical

anesthesia was, according; to Burton, of fi;reat antiquity. The
Bower MS., a valuable Sanscrit document on birch-hark (fifth

century B. C), found by a native in the ruins of jNIingai (Turk-

estan) and purchased by Lieutenant Bower in 1890 (edited by
Hoernle). corresponds with the drug-lore of the Su^ruta and the

C'haraka in many particulars. It contains a remarkable dithy-

ramb in praise of garlic (AUinn) sativum^). In the obstetric chap-

ter of the Susruta, there is an admirable section on infant hygiene

and nutrition, unexcelled by anything before the time of Aulus

Gellius or Soranus of Ephesus. The surgical arm of treatment in

India reached, as we have said, the highest point of development

attained in antiquity. The Susruta describes about 121 different

surgical instruments, including scalpels, lancets, saws, scissors,

needles, hooks, probes, directors, sounds, forceps, trocars, cathe-

ters, syringes, bougies and a rectal speculum.^ These were properly

handled and jointed, the blade instruments sharp enough to cut

a hair and kept clean by wrapping in flannel in a box. The Hindus

apparently knew every important operative procedure except the

use of the ligature. They amputated limbs, checking hemorrhage

by cauterization, boiling oil or pressure. They treated fractures

and dislocations by a special splint made of withes of bamboo,
which was subsequently adopted in the British Army as the

"patent rattan cane spUnt." They performed lithotomy (with-

out the staff). Cesarean section, excision of tumors, and the re-

moval of omental hernia through the scrotum. Their mode of

extracting cataract has survived to the present day and they

were especially strong in skin-grafting and other phases of plastic

surgery. The method of rhinoplasty was probably learned from

them in the first instance by the itinerant Arabian surgeons and

so transmitted through private families, like the Norsini, from

generation to generation even to the time of Tagliacozzi. The
Hindus were especially clever in their method of teaching surgery.

Reahzing the importance of rapid, dexterous incision in operations

^ H. Schroder: Arch. f. Schiffs- u. Tropen-Hyg., Leipz., 1917, xxi, 350.

2L. Aschoff: Janus, Amst., 1900, v, 493-501.

' See "A Short History of Aryan Medical Science," by Sir Bhagvat Sinh

Jee, London. lS9fi. 176-186, with pictures of surgical instruments and other

apparatus, on plates 1-10.
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without anesthesia, they had the student practise at first upon
plants. The hollow stalks of water lilies or the veins of large

leaves were punctured and lanced, as well as the blood-vessels of

(lead animals. Gourds, cucumbers and other soft fruits, or leather

Itags filled with water were tapped or incised in lieu of hydrocele

Ml any other disorder of a hollow cavity. Flexible models were
used for bandaging, and amputations and the plastic operations

were practised upon dead animals. In so teaching the student to

acquire ease and surety in operating by "going through the mo-
tions," the Hindus were pioneers of many recent wrinkles on the

didactic side of experimental surgery.^

Whether the Hindus influenced Greek medicine before the time

of Alexander the Great or were themselves influenced by it is not

known; but it is certain that, at the time of Alexander's Indian

expedition (327 B. C.), their physicians and surgeons enjoyed a

well-deserved reputation for superior knowledge and skill. Some
writers even maintain that Aristotle, who lived about this time,

got many of his ideas from the East.

With the Mohammedan conquest, Indian -medicine passed

under the sway of the Arabic domination and virtually ceased to

b(>. Its only survival in our own time consists apparently in the

\'(Mlantic practices of the various Swamis and Mahatmas who oc-

easionally visit this country and whose strange cult has driven

many of its American adherents insane. It is interesting to note,

however, that the three Englishmen who did most to put hyp-
notism upon a permanent basis in practical therapeutics—Braid,

i'.sdaile and Elliotson—undoubtedly got their ideas and some of

I heir experience from contact with India.

Chinese medicine is what our own medicine might be, had we
l>(>en guided by medieval ideas down to the present time, that
i-^, absolutely stationar3\ Its literature consists of a large number
of works few of which are of the slightest scientific importance.
Their characteristics are reverence for authority, petrified formal-
ism and a pedantic excess of detail.

The earliest of the classics, upon which Chinese medicine is

based, are the works of Huang-ti (2697 B. C). These were done
in lacquer upon strips of bamboo or palm-leaves, the tadpole
cliaracters, derived from the ancient device of making knots in

strings, being arranged vertically, to accommodate themselves to

^ Readers of Captain Marryat's novels may recall how the apothecary,
Mr. Copha^us, taught venesection to the fatherless Japhet by making him,
'in the first instance, puncture very scientifically all the larger veins of a
cabbage leaf, until, well satisfied with the delicacy of my hand and the pre-
cision of my hand, he wound up his instructions by permitting me to breathe
1 vein in his own arm." Marryat, Japhet in Search of a Father, ch. iv.

5
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'liiii ^'u(ll Jen wrote ;i treat iso on tlio

arterial and visceral systems I .\<uirliing), which f;ivcs the weights of the dif-

ferent or^raiis. In the Minj; dynasty (lUtiS A. 1).), ('haiifz; Chi Titifj; wrote a
similar treatise [Lvicliinf)), and in the Ching dynasty, tlie Em])eror C'hien Ijung
edited an Kncyrl()i)odia of Chinese medicine (1()44 A. D.), and Shenfj; Tung
wrote a hook on osteology. Chinese anatomy is mainly splanchnology, angi-

ology and physical anthrojKmietry. As with all early peoples, there is a strong
jiredilection for number lore. TIum'c are two cosmic ])rinciples, the celestial

^'an iligiit, h(>at, life) and the earthly Yin (darkness, cold, (leath). ]>ife con-
sists in the inter-action t)f a male and female principle, e(iuilil)rium between
which constitutes liealth and imbalance, disease. These principles are then
distributed to the different i)arts of the body, e. g., the hand receives the

great female principle of the lung and the young male prin(;ii)l(; of t\w "three
burning s])aces," i. e., the thorax, abdomen and pelvis. The principles con-

tain air and blood in varying quantities, e. g., "the great male principle has
much blood and little air." The function of organs is to store up, that of viscera

to br(>ak down and eliminate. In the Neiching {Internal Organs) of Huangti
(2t)97 B. C), the liver stores the blood, which cont;iins the soul; the heart
stores the pulse (spirit); the spleen the nutrition (thought); the lungs the
breath (energy); the kidneys the germ principle (will). These five organs
control all parts of the body, e. g., the lungs produce the skin and hair, form tlie

kidneys and control the heart, which produces the blood, forms the spleen and
controls the kidneys. The six viscera (stomach, colon and duodenum, gall-

bladder, bladder and three burning spaces) and the five organs are similarly

int<>rr(>lated in a sort of hierarchical physiology, the heart being king and
dir(>ctor, the lungs his executors, the Uver his general, the gall-bladder his

attorn(\v general, the spleen his granary officer who creates the five tastes, the
three burning spaces (filled with fat) the sewage system, draining into the
bladder. This book of Huangti gives valuable measurements of the bones
and alimentary tract. Physical anthropometry is clearly of Chinese origin.

In the Ching period, regional anatomy was much improved by Feng Chiao
Chang (1644 A. D.). In the later Ching period (179(i-1821), Wang Chin Jen
made 24 good pictures of the organs and viscera. Angiology and osteology
were cultivated as topographic aids to acupuncture (2697 B. C), cauteriza-

tion and osteopathy. Along the 12 pairs of travelling vessels, there arc 365
needling or puncture points for the evacuation of the pulse (air) ; also 365
capillary vessels, 365 muscular junctions, 365 bones, 365 articulations. The
cranium in some .systems consists of only one bone, in others of 8 in the male
sex, 6 in the female; the lung has 8 lobes, the liver 7. There is good evidence
that osteology was studied from fhe skeletons in vmcovered graves, and that

dissection w^as performed, usually upon the bodies of executed criminals.^

Chinese anatomy and physiology are thus dominated by the

system of Huangti, with its strange antinomies of a fantastic

number-lore and an exact physical anthropometry, its fabulous

hierarchy of feudal and inter-social relations between the organs

and viscera. Each organ is related to a color, taste, season and

time of the day, has a parent and friends and enemies. The heart

is the son of the liver, the son of the heart is the stomach, its friend

the spleen, its enemy the kidne^^; red is its color, summer its season;

1 For the above details I am indebted to the clear, terse and ship-shape
presentation of Dr. E. T. Hsieh, in Anat. Rec, Phila., 1921.
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it receives at mid-day (Welch). Other things being equal, the
fantastic number-lore of Chinese physiology is no more con-
Icmptible than the numerical system of Galen, which occupied the
attention of European physicians for no less than 1700 years. But
with such inadequate knowledge of human structure and function
there could be very little surgery, particularly among a people
whose religious convictions were against the drawing of blood or
the mutilation of the body. Castration is the only operation
t hey perform, and, while they use dry cupping and massage, they
do not resort to venesection, but substitute the moxa and acupunc-
ture. The moxa, introduced into European practice in the seven-
teenth century, consists of little combustilile cones which are applied
all over the body and ignited. Acupuncture is the pricking of the
body with needles, coarse or fine, which are sometimes twisted in

the stretched skin. Both procedures are employed for purposes of

counter-irritation in gouty and rheumatic disorders. Practice in

acupuncture is obtained by puncturing the strategic holes of

election on bronze images over pieces of paper (Cowdry). The
( hinese were wonderfully clever at massage and were the first to

employ the blind as masseurs. They were early acquainted with
identification by finger-prints (dactyloscopy). Chinese pathology
is characterized by an excessive amount of detail; for example,

10,000 varieties of fevers or 14 kinds of dysentery. In diagnosis

they attach great importance to the pulse, the varieties of which
are minutely subdivided and investigated by touching different

parts of the radial artery of either hand with the fingers, after the

fashion of striking the keys of a piano. In this way, six sets of

pulse-data are elicited, which are connected with the different

organs and their diseases. Michael Boym, a Jesuit missionary in

China, first wrote on Chinese pulse-lore (1666), giving plates rep-

resenting their peculiar mode of feeling the pulse. His work was
resurrected and published by the physician-botanist, Andreas
Cleyer (1686). In his own compilation (1682), Cleyer gives wood
cuts illustrating the Chinese doctrine of the pulse and the semei-

ology of the tongue, also thirty plates of Chinese anatomy, and
other phases of medical sinology. The Chinese materia medica is

unusually extensive and includes such well-known drugs as gin-

seng, rhubarb, pomegranate root, aconite, opium, arsenic, sulphur,

and mercury (for inunction and fumigation in syphihs), and many
disgusting remedies, such as the parts or excreta of animals.

Millions of dollars are spent annually on drugs. At a famous drug-

store in Peking, 300 years old, it is said that $1000 worth of

native drugs are sold daily (Cowdry). Syphilis in C'hina is said

to go back to the Ming dynasty and references to gonorrhea are

attributed to Huang-ti. The Hsi Yuan Lu, the official Chinese



CS HISTORY OK MKDICINE

t(.'\l-l>()()k (if lorcnsic iiu'diciiic \\)v liuiulicds of years, contains

many (Mupirical ohsorvations on poisons (W'u Lion-Teh). The
ancient ('liinc^si* kiunv of pr(>\-en(iv(> inoculalion against .smallpox,

whit'h they |)i-ol)al)l>' got from India. Animal statistical records

of disease were already estahlislied in the Cfion Li (1105 B. C.),

good hygi(>nic precepts were advanced in another book of 700

B. C, and the / ('/(//( Chituj is a well-known manual of physical

culture, with illustrations. The plan of eating only cooked food,

the sensible costume of cotton and silk, the characteristic adapta-

tion of their architecture to climate, all show the good common
sense of the Chinese in these matters. But the infectious diseases

are not yet notifiable, so that scarlatina and smallpox sweep away
thousands. During the Manchurian epidemic of plague (1910-11),

strategic centers were established along the main railway lines in

North China and have availed to keep the disease out in th(^ last

five years. This is also true of the systematic rat-proofing of

houses in Shanghai.'

Modern medicine has l)een developed in China through the

hospitals and medical schools established by the foreign mission-

aries, through similar institutions established by the governments

of Great Britain (Hong Kong), Germany (Shanghai, Tsingtau),

France (Canton), Japan (Peking, Shanghai, Hangkow, Mukden),
by the China Medical Board of the Rockefeller Foundation

(Peking), and by the Chinese government.

There are now 26 medical schools in China, the best of which are the
Peking Union Medical College (Rockefeller Foundation), the Medical De-
partment of the University of Hong Kong, the Japanese Medical School at

Mukden and the Army and Naval Medical Schools at Peking and Tientsin
^espectivel^^2

The originator of medical missions in China was Dr. Peter Parker [1804-

88], a Yale graduate, who founded the Ophthalmic Hospital at Canton (1835)
and made the unique collection of Chinese surgical paintings now in Yale.^

President Charles W. Eliot, in a tour of China, stated that the most urgent
need of its millions was medical education. To him was mainly duo the founda-
tion of the Harvard Medical School of China, the equipment of which was
taken over in 1916 by the Rockefeller Foundation, along with the medical
establishment of the University of Nanking. In 1916 the cornerstone of the

Hunan-Yale Medical School was laid. The Chinese government has a National
Medical College at Peking, the schools of military and naval medicine men-
tioned, and five provincial schools. The Japanese Medical School at Mukden,
while actually o^med by the South Manchuria Railway, is under strict govern-
mental control, has a full-time stafT, and publishes annual researches. The
Rockefeller Foundation has spent seven million dollars on the Peking Union
Medical College alone (1920). This establishment, with its splendid build-

ings, is destined to be the nucleus of advanced medical teaching in China.
The deficiencies in Chinese medicine being mainly due to adherence to the
stationary and fantastic scheme of Chinese anatomy, the sensible course has

» Wu Lien-Teh: Nat. Med. Jour., China, Shanghai, 1916, ii, 32-36.

2E. V. Cowdry: Anat. Rec, Phila., 1921, xix.

3 C. J. Bartlett: Jour. Am. Med. Assoc, Chicago, 1916, Ixvii, 407-411.
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hron taken of hiving a firm foundation for instruction in this basic disciplino.

I'rofircss is slow, owing to the i)r('])on(h'ran{'(> (^f U'cturc hours in most of the

^(hools, the (Ufhculty in obtaining material for dissection, and the impression

w hicli seems to prevail in the provincial schools that what is to be taught is

|)ractice of medicine and surgery and not the fundamental sciences upon which

modern medicine is based. There is, further, the intransigeance and distrust

of the native population, lack of funds on the part of the government, and a

conviction of forty centuries' standing that medicine is a poor fifth-rate occu-

pation. Student atttnidance is slen(ler, the matriculating classes at the 26

medical schools not being more than 600 annually for a population of millions.

The National Medical Association of China had its first meetings in Shanghai

on February 7-12, 1916. The Anatomical and Anthropological Association

( )f China held its first meeting at Peking on February 26, 1920.i

The Japanese are noted for their remarkable power of assimi-

lating the culture of other nations, and, before they came in con-

tact with European civilization, their medicine was simply an ex-

tension of Chinese medicine. Up till 96 B. C. the healing art in

.Japan was passing through the mythical phases common to all

forms of early medicine." Disease was supposed to be caused by

divine influence { Kamino-no-ke) , by devils and evil spirits or by

spirits of the dead. Two deities, with particularly long names,

presided over heahng, which was further helped out by prayers

and incantations, and at a later period, by internal remedies,

\enesection, and mineral baths. The period 96 B. C.-709 A. D.

marks the ascendancy of Chinese medicine, which was introduced

by way of Corea. The practitioners and teachers were priests.

Pupils were sent to China at government expense, and by 702

A. D. there were native medical schools, with seven-year courses

in internal medicine and shorter periods for the other branches.

The students were made ishi or doctors after passing a final ex-

amination in the presence of the Minister, and women were oc-

casionally trained as midwives. During the succeeding periods

(710-1333), called the "Nara," "Heian," and so on, after the

names of the different capitals of Japan, the influence of the

Chinese priest-healers was still dominant, with some advances in

surgical procedure, such as suturing intestinal wounds with mul-

berry fiber or couching a cataract with needles. In 758, a hospital

for the indigent sick was erected by Empress Komyo. The oldest

Japanese medical book, the Ishinho, written by Yasuhori Tambu
in 982, describes these surgical novelties, and also records the

existence of lying-in hospitals and isolation houses for smallpox

patients. During the medieval period, personal observations of

cKnical cases were recorded. The moxa, acupuncture, and many

J Cowdry: Op. cil.

Most of these details arc taken from Y. Fujikawa's "Geschichte der

Medizin in Japan," Tokyo, 1911. See, also, Leon Ardouin's "Apergu" (Paris,

1884).
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of tho Chinoso horhal or mineral reiiK^dics wrw in xo^uc and mas-
sage was (l(>lef>;aled 1o llie Itliiul as a siiilaMe occii|)a(i()n. A shik-
inj>; contrihution of (lie aneicMit .Iai)anese lo (iierapeiitics was llieir

us(> of red hanfj;in<!;s in (he (reatmen( of smallpox, (h(> remedy
afterward employed hy John of (Jaddesden and Finsen. 'I'he firs(

Portufjuese ship touchod Japan in 1542, and with the arrival of

St. Francis Xavior in 1549 hejiins the rise of F]ur()pean influences.

The physicians who came with him and with the later mission-

aries- there was a Catholic chinch at Kyoto in 15(18- treated

the sick gratuitously, did surgical work, founded hospitals, and
l^lanted botanic gardens. After the expulsion of the missionaries,

two of their Japanese pupils settled at Sakai and founded a school.

The Dutch traders came in 1597 and their ship's surgeons also

exerted some influence. A translation of Ambroise Fare's works
was made in the seventeenth century, but the importation of

European books was forbidden until the year 1700, after which time

translations of Boerhaave, Van Swieten, Heister, and other writers

began to apjiear. \'accination was introduced bj^ Mohnike in

1848. The medical school founded by the Dutch physicians at

Yeddo in 1857 passed into the hands of the government in 1860

and became in time the present University of Tokyo. The modern
or Meiji period of Japanese medicine begins with the year of

revolution, 18(38, and its distinctive feature is the rise of German
influences. The universities and medical academies, the state

examinations, the medical societies and medical journals, are all

copied after German models, and the ablest Japanese medical

men of today—Shiga, Kitasato, Noguchi, Hata—have received

their education and training in Germany. This influence has

persisted, even since the outbreak of the pan-European war.

German is still the language of science in Japan, and religious

ceremonies are still held at the little shinto shrine dedicated to

the memory of Koch.
To sum up what is due to Oriental medicine, the Babjdonians

specialized in the matter of medical fees, the Jews originated medi-

cal jurisprudence and public hygiene and ordained a w^eekly day
of rest, the Chinese introduced anthropometry, finger-prints,

massage (osteopathy), ocupuncture, the moxa and many drugs,

and the Hindus demonstrated that skill in operative surgery

which has been a permanent possession of the Aryan race ever

since.
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I. Before Hippocrates

The Greeks were a Sammelvolk, a composite people, and their

I liverse elements—Ionian, Thessalian, Arcadian, Achaian, Jjlolian,

Dorian—gave them the self-willed independence, the restless in-

dividuality, of a mountaineer and sea-faring race, traits which

were at once the secret of their greatness and their downfall. The
physical geography of insular and peninsular Greece, with its deep

coastwise indentations and abrupt mountain walls, isolated the

whole country and its separate states in a way that made at once

for intense local patriotism, and at the same time gave the cultural

advantages of abundant maritime intercourse with other nations,

while such grandeur in external nature could only inspire the lofti-

est freedom of mind and spirit. Yet this very freedom of thought

prevented Greece from becoming a nation in the end, for her peo-

ple were too diverse in racial strain, pulled too many different

ways, to become permanently united. Greek history is the

history of several states, and these city-states "were too wiKul to

combine."^

In the time of Grote, Greek history began with the first Olym-
piad (776 B. C.). Today, the origins of Greek civilization go back

to at least 3400 B. C., and are found outside the Greek peninsula.

Schliemann uncovered the plains of Troy in 1870-73, and unveiled

the JEgean civilization of Mycenae and Tiryns (1600-1200 B. C.)

in 1876-84. The Minoan civilization of Crete, which goes back to

Neolithic man, was revealed in the excavations of Sir Arthur

Evans in 1894-1908. These investigations^ go to show that Crete,

"a kind of half-way house between two continents," independent

of the Eurasian and Eurafrican cultures, was the starting point of

European civilization.

The early Minoan culture (3400-2000 B. C), contemporaneous with the
early dynasties of Egypt, the excavations lying over Neolithic strata which go
back to 9000 B. C, is characterized by polished stone axes, finely burnished
pottery, steatopygous female figures of clay, with pronounced breasts, like

those of Aurignacian woman, with perhaps evidences of the worship of the

1 Sir T. Clifford AUbutt: "Science and Mediicval Thought," London, 1901,
p. 21.

2 Sec Sir A. Evans: Reports of Excavations, 1900-1908 in Ann. Brit.

School, Athens, 1900-1908, passim. Also his "Prehistoric Tombs of Knossos"
(1900), and Science, N. Y., 1916, n. s., xliv, 399; 448.
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Mnijnn Mater, or Croiit MoIIut of the M;itriarcli;it(\ with (lio divino child-

husband. In the Middle Minoan rcriod (•_'()()( 1 1 s.")( ) U. ('.), corn'sixtiidinn with
the twelfth I'l^yptian dynasty, ijolychronie (lecorations. fine faienee and
painted siierds ai)t>nnd, some specimens of which were found by I'linders

l'elrii> amonp; twelfth dynasty remains at Kahim in the I'ayum. The late

Minoan Period (ISaO-l KK) H. (\), correspond inji with the liyksos jieriod and
the New I'jnpire in M^^pt, is best representcMl by the ])alaces (>xcavated ;it

Knossos and Ila^ia Triada. The Ivnossian palace (tiie Cretan Labyrinth) is

a stately, many-storied structvn'(>, with windinji corridors and subterranean
passages, elaborate domestic arrangements and tli(> best sanitation, including
ingenious devices for ventilation, water-ways for drainafrc, cannon-shajx-d
terra cotta iiipinji, and latrines which, in construction, excel anything: of the
kind bt^fore the ninet(>entli century.' I'he corridors, landinjis and ])orticos

are decorated with hifih reliefs in (jc^so dura and anijnated wall-jjaintings,

rei)rosentinf; jiroups of court ladi(>s in cm'iously modern jackets, fa,shionaV)le

robes, with terraced flounces, and gloves. The natiu'alistic faience imajies of

the Mother (loddess and her female votaries, re])resent her clithonic (eyrthly)

aspect, with .serpents, a tightly-waisted figure, with the iu>olithic bell-sha])ofl

gown, of approv(^d modern cut.

Ciigantic, ornate amphora^ for oil, fresco-paintings of bull-fights, with male
and female toreadors (whence the Athenian legend of the Minotaur), a
gaming-board of gold-plated ivory, a shrine, with cult objects and offertory

ve.ss(>ls in i)lace, a gyi)sum throne of Gotliic aspect, evidence the highly special-

ized culture of Knossos.
In the .Egean or Myccnajan culture revealed by Schliemann, there is the

same skill in ceramics and sculpture, fresco-painting and ornamentation, the

same massive architecture, as in the Lion's CJate at Mycena?. The aniconic

stage of worship of trees and pillars is succeeded by the cult of the Cireat

Mother, with the chthonic snakes or uranic doves. Shaft-burial of the dead
in cysts sunk in rock was followed by beehive tombs. Tlie Mycenaean culture

is probably synchronous with the Pelasgian, and the post-Mj'cena'an culture

of the Homeric ])eriod shows Minoan influences. In jilace of the round shield

and armor of the Homeric Greeks, the Minoan and Mycena?an peoples used
shields covering the whole body, and their ornaments are of the Bronze Age.
The Homeric Greeks used iron weapons and cremated their dead. Their
Olympian Gods are not found in the Minoan and Mycenaean periods.

Of the early achievements of the historic Greeks, the Hellenes,

Thucydides himself says, at the beginning of his history, that

"they were no great things." He points out that ancient Hellas

had no settled population, wars and factions keeping the people

in a state of constant migration, so that "the richest soils were

always the most subject to change of masters." Under conditions

like these, a restless, athletic, warhke and sea-faring people were

developed whose chief interests were the active lives they led and
the influence exerted upon their affairs by the gods of their worship.

As Walter Pater has so charming^ set forth, in his studies of

Dionysus and "Hippolytus Veiled," it is a common error to sup-

pose that the ancient Greeks everywhere worshiped the same Pan-

theon of gods. In point of fact, as being a divided people, the

Hellenes of the mountains, the coast, the valleys, farms and river-

sides had each a separate religion of their own, the whole forming,

^ T. H. M. Clarke: Prehistoric Sanitation in Crete, Brit. Med. Jour.,

Lond., 1903, ii, 597-599.
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of eoui'so. nil ossoni i;il polylhcisin. in lli.-it cx-cia' lidleclan or vill;if!;o

comniunily worshiped ils special god, al the same tiiiu> |)ayin<j; a

vague general revei(Mic(> to the gr(\it(>r gods, "^rinis, Deiiieter was
the special divinity of those who li\-ed on farms and among coni-

fic>lds, Dionysus of those who cultivated vin(>vards, Poseidon of

those who dwelt by th(> sea, Pallas Athene of the Athenians,

whil(> the lessiM' gods had each a iiarticular locality where their

worship was a cult. "Like a network ovei- the land of gracious

jioetic tradition," says Pater, "the local religions hatl been never

wholly superseded by the worship of the great national temples."'

Thus we find, at the start, that there were many tutelary divini-

ties of medicine among the (Ireeks, with overlapping or inter-

chang(\ibl(> functions in different j)laces. The (lr(H>ks, as Pater

says, had not a religion, but relujions, "a theology with no central

authority, no link on historic time, liable from the first to an un-

observed transformation." Thus, Artemis (Diana), Demeter
(Ceres), Hermes (Mercury), Hera (Juno), Poseidon (Neptune).

Dionysus (Bacchus) were, all of them, patron gods and goddesses

of the healing art, and were able, at need, to produce disease

themselves. In the Hippocratic treatise "On the Sacred Disease/'

we read of epileptics that

"if they imitate a goat, or grind their teeth, or if their right side be con-

vulsed, they say that the mother of the gods (Cybele) is the cause. If they
speak in a sharper, shriller tone, they liken this state to a horse and say that

Poseidon is the cause. . . . But if foam be emitted by the mouth and the

patient kick with his feet. Ares (Mars) gets the blame. But terrors whicii

happen during the night, and fevers, and delirium, and jumpings out of bed,

and frightful apparitions, and fleeing away—all these they hold to be the ])l<)ts

of Hecate, and the inva.sions of the Heroes, and u.se purifications and incanta-

tions, and, as appears to me, make the divinity to be most wicked and impious."

Thus, as appears from the deprecating Hippocratic allusion to Hecate,

there existed, apart from the cult of the Olympian gods, a darker, obscurer cult,

namely, the medical magic associated with the ritual of propitiating the so-

called chthonian deities of the earth and the underworld. This was again not a

general behef, but confined to distinct localities, vaguely including the cults of

the celestial gods in their ancient chthonic aspect, the cave gods, deified heroes,

heroized phy.sicians (Heroi latroi) and the perturbed spirits of the dead. The
sacrificial rites were conducted in the witching hours before dawn and the

deities invoked were never addressed directly by name, but plena titulo, with

flattering appellations. The references to chthonic deities in the Greek authors

are therefore obscure. In the Greek Pantheon, the greater x^ovml are identi-

cal with Frazier's "Spirits of the Corn and the Wild." Hades (Aidoneus,

Pluto), also stjded "Zeus Katachthonius," Demeter chthonia (the Corn
Mother) and Persephone (Kore), goddess of death and the "poppied .sleep."

Hermes Psychopompos, of the golden wand and sandals, the conductor of souls

to Hades (Odyssey XXIV, 1), Cerberus, Hecate, the Erinnyes and all other

malevolent spirits, were associated with this cult, and coordinate with it

was the ritual of propitiating or invoking the departed spirits of the dead.*

^ Pater: "Hippolytus Veiled," op. cit., p. 162.

2 E. Rohde: P.syche, 3. Aufl., Tiibingen & Leipzig, 1903, i, 204 and 278,

'passim.
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Apart from the purely rolifiioiis ritual of the x^^ofioi and the cult of tho dead,
I liiic aros(> an (^sotoric ritual thcrajn-, derived from the eireumsfance that those

I irk ])o\ver.s controlled not only fruitfulness of the eartli and in man, but. could
niliict or avert disease, insanity or death. Infernal deities, thirsting for the
lilood of hiunan sacrifice, they were feared for their power of wreaking evil in
tiie shape of insanity, ei)ilepsy, hysteria and other major neuroses. This
arc^haic neurology is implicit in all the Greek poets, dramatists and philos-
opliers. Thus Plato (Pha;drus, 244) speaks of insanity as due to "ancient
wrath," which Rohde interprets as the anger of departed souls. Pre-Hip-
pn(Tati(! medicine was entirely prognostic and prophylactic. Prophylactic
iiK'dieine was threefold: (1) Apotropaic, designed to averl disease by ritual
-:Mrific(>; (2) Hilastic, designecl to abo7i disease by rites of propitiation or
tiiinement; (3) Cathartic, designed to cast out disease from the body by rites

111 lustration (purification). Disease, once in the body, was regarded as a
miasm, contamination or taboo cast upon the soul by angered infernal gods
and .spirits. The chthonian animals and plants, sacred to these deities, and
iiiployed in lieu of human sacrifice to propitiate them, came to have asso-

iiative remerlial functions, whether for purification from the stigma or as
tonnected with the rite of communion or "eating the god," in the form of the
parts of animals,! sacrificial cakes or incense plants dedicated to their worship.
1'lie ashes and rejects of sacrifice {kalhannnta) formed a kind of sacred i)har-
inacopoeia, sometimes distributed among the worshipers and eaten by them,
a- in the Asclepieia. Of the innumerable medicinal simples and animal
ivmedies recommended by Galen, Dioscorides and Pliny, it is obvious that
liiit few have any pharmacologic rationale in the laboratory sense. Each
liithonian remedy became an open secret, justified by its mythologic associa-
linns. Some simples are even described by Dioscorides and Pliny as the
iiloofl" of different gods and chthonian animals. But even as the drug
-,-aptxaKov) was sacred in a good and a bad sense, through its relation to the

clitlionian idea of atonement or catharsis by means of a sacrificial scapegoat
..-apfxaKos), so this empirical therapy became detached from the priestly

t liirapy of the temples, and its secret practitioners were regarded as magicians.
riie careful study of Max Hofler shows that the modern theory of animal
Kiiiedies did not originate with the Greeks, but with the doctrine of signatures
iSnnilia .mnilibus'^. From an analysis and tabulation of 1254 ancient organo-
tlifrapeutic prescriptions, Hofler shows that, except in the case of the liver,

-picen and heart (all worthless), parts of the animal body were never employed
"Xflusively to heal diseases of the same parts, but in the most varied and
lapricious way, depending upon the tenets of the chthonian cult.^ Ancient
( Ircek organotherapy was "homeopathic magic" in the folklore sense, but by
iiio means isotherapy, in the sense of "like cures like."

The chief gofl of heahng in the Greek Pantheon was Apollo,

commonly called Alexikakos (the averter of ills) , whose far-darting

irrows visited plagues and epidemics upon mankind and who could,

at need, avert them. He was also the god of purity and well-

aeing in youth, and, as Homer relates, the physician to the Olym-
pian gods, whose wounds or diseases he cured by means of the root

3f the peony. Hence his name 'Ta?an," and the epithet "sons of

Pffian," as applied to physicians. Legend relates that a knowledge
[)f medicine was communicated by Apollo and his sister Artemis to

he Centaur Chiron, the son of Saturn. As one skilled in music

1 Frazer- "The homeopathic magic of a flesh diet," Spirits of the Corn
ind the Wild, 1912, ii, 138-168.

^ M. Hofler: Die volksmedizinische Organotherapie und ihr Verhiiltniss
urn Kultopfer, Stuttgart, 1908.
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Mini sur,ii(>r>' mid csiicciallN' vcM'scfl in .•niciciil l()i'(\ T'liii-on was (mi-

tnistt'd with \]\v I'cai'iii^ and cdiicat ion of the heroes .lason, Iler-

I'ules. Ai'hilK^s, and, in ])arti('ular, .Ivsculapius. \]\o son of Apollo

by the nymph ("oronis. As Pindai- siii<i:s, in his third Pythian

odo, -Esculapius luM-anie so prolicieni in the healin<i- art thai Pluto

accused him of diminishiii':- the nmiii>er of shades in Hades, and he

was destroyed by a thunderbolt of Zeus. Aft(>r his death ho be-

came an object of worship, and the temples of his cult were the

famous Asclei)i(Ma. of which the most ('(>l(»bi-a1e(l w(>re those at Cos,

Epidaurus, C'nidus antl Perjiamus. These temples, commonly
situatetl on wooded hills or mountain
sides, near mineral springs, became
popular sanitaria, managed by trained

priests and, in intention, not unlike

the health-resorts of modern tim(>s.

The patients were received by the

physician-]iriests, who stirred their

imaginations by recounting the deeds

of /Esculapius, the success of the

temple treatment and the remedies

employed. After appropriate prayers

and sacrifice, the patient was furthei'

purified by a bath from the mineral

spring, with massage, inunction and
other methods, and, after offering

up a cock or ram before the image

of the god, was inducted into the

special rite of ''incubation" or the

temple-sleep. This consisted in 1>-

ing down to sleep in the sanctuary,

where during the night, the priest,

in the guise of the god, presented

himself before the patient to ad-

minister medical advice, if he hap-

pened to be awake. If he slept, as was usually the case, the

advice came in a dream, which was interpi'eted afterward by

the priests, who then prescribed catharsis, emesis, blood-letting

or whatever remedies seemed appropriate. If the treatment was

successful and the patient cured, he then presented a thank-

offering to the god, usually a model of the diseased part in wax,

silver or gold, while a votive tablet giving the history of his case

and its treatment was suspended in the temple.

The whole rite of incubation has been facetiously described in the 'Tlutus"

of Aristophanes, and in more elevated and dignified style in the third chapter

of Walter Pater's romance of Roman antiquity, "Marius the Epicurean."

Colossal bust of Ji^sculapius in

the British Museum.
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The votive tablets in the Asclepieia at Cos and Cnidus became the permanent
clinical records of the Coan and Cnidian Schools of Medicine, of the first of
which Hippocrates was himself a pupil. The Greek traveler Pausanias
noticed six of these votive columns when he visited the temple at Epidaurus
about 150 A. D., and two of them were excavated in recent times by Cavvadias.
Enjiraved upon these last were about thirty clinical cases, giving the names of
the iiatients, their bodily ills and what was done for them. The details of
~\ iiiptoms and treatment are very meager. In most cases it sufficed if the god
aiKiinted the patient in his sleep or if one of the sacred dogs or snakes in the
jtemple licked the diseased part. One patient came with four fingers of his
iiand paralyzed, another was blind of one eye, another had carried a spear-
xMiit in his jaw for six years, another had an ulcer of the stomach, another
iiil)yema, another was infested with vermin. All were reported as cured.

^

llicse fragmentary case-histories, none of them conveying any medical infor-
nition of positive value, are sometimes supposed to have been the starting-
mint of the Hippocratic descriptions of disease.

Many antique images, in inarl)le or terra cotta, exist, repre-

senting different parts of the body. These may be ex voto objects,

or suspension in the temples, or simple plastic figurations of normal
inatonn'. Those representing coils of intestines (in the Schlie-

ii.iim collection, Athens or the Museo dei Termi, Rome), the chest,

\ith ribs (Vatican), or the situs viscerum (Vatican), are life-like

IK High to be simple examples of anatomic illustration in three

liiiionsions, with or without didactic intention.-

Among the legendary children of J^sculapius, by his wife,

{ipione, were his daughters Hygieia and Panacea, who assisted in

lif temple rites and fed the sacred snakes. With the ancient

iiv(^ks, as with the Egyptians, Cretans and Hindus, the serpent

MIS venerated as the companion of many gods or the favorite

hrhonian shape in which they sometimes appeared, as in the cases

f the jMinoan snake-goddess (Magna Mater) and Zeus Meilichios.

11 his uranic aspect, ^Esculapius is commonly represented as a
ntidsome Jove-like figure, always attended by the sacred snake
iitwined around a rod, a miniature Omphalos, like that of the
iiiple of Apollo at Delphi—a plastic expression of his iatromantic

itt—and a grotesque, childish figure (like a tiny-hooded monk or

funchener Kindl) called Telesphorus, the god of convalescence.^

>t' the sons of ^sculapius, two, Machaon and Podalirius, are men-
nned in Homer's Catalogue of the Ships as leaders, commanding
lirty vessels and "good physicians both." ^sculapius is him-
'If referred to in the Iliad as a real chieftain of Thessaly who

1 For further details, see E. T. Withington, "Medical History," London,
594, Appendix ii (pp. 370-397).

2 See E. Hollander: Plastik und Medizin, Stuttgart, 1912.

' Telesphorus appears in the statues of J^lsculapius in the Villa Borghese
id Palazzo Massimo (Rome), in the ivory placque in the Liverpool Museum,
nd in coins of Apamea and Nica^a. In certain Eastern coins he is transformed
^to a cupping glass of mushroom shape. See L. Schenk: De T(>l(>sphoro deo
jottingen dissertation, 1888), and E. Hollander: Plastik und Medizin,
tuttgart, 1912, 125-140.
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IcanuMl iiuMliciiic from the (•(Mitiini- ("liiioii, from whosc^ Icachinp;,

ap;aiii, Achilles was aMc to imparl liis know Icdiic of the hoaliiifj; art

fo his fri(Mi(l I'alroclus. Machaon and Podalirius arc ofh'ii re-

fcrnvl lo in IIoiiu>r's narrative^ as men skilled in extract inji; weapons,

hiiidinii up wounds and applying; soothinji; dru^s. In th(^ fourth

Iliad, Machaon is summoned to remove an arrow which was driven

throujih th(> l)(>lt of Menelaus, King of Sparta. He arrives to

find a circle of warriors j>;ath(>r(>(l about the hero, and "instantly

tluMvupon he extracted the arrow from the w'ell-fitted belt. But
while it was being extracted the sharp l)arbs were broken. Then he

loosed the variegated belt and the girdle beneath, and the plated

belt which brass-workers had forged. But when he perceived the

wound. wh(>re the bitter shaft had fallen, having sucked out the

blood, he skilfully sprinkled on it soothing remedies, which benc^v-

olent Chiron had formerly given to his father." In the eleventh

Iliad, Idomeneus refers to Machaon as follows: "O Neleian

Nestor, great glory of the Greeks, come, ascend thy chariot and
let Machaon mount ])eside thee; and direct thy solid-hoofed horses

with all speed towards the ships, for a medical man is the equal of

many others, both to cut out arrow^s, and to apph^ mild remedies."

At the end of the same book, Eurypylus, wounded with an arrow-

in the thigh, calls upon Patroclus to remove it. He is borne to a

tent, and there, Patroclus, "laying him at length, cut out with a

knife the bitter, sharp arrow from his thigh, and washed the black

blood from it with warm water. Then he apphed a bitter, pain-

assuaging root, rubbing it between his hands, which checked all

his pains; the wound indeed dried up, and the bleeding ceased."

In the thirteenth Ihad, Helenus, son of Pi'iam, is smitten through

the hand bj^ the brass spear of jMenelaus and we have a glimpse of

the "great-hearted Agenor" extracting it and binding the wounded
hand "sling-wise in well-twdsted sheep's wool, which his attendant

carried for the shepherd of the people." Homeric scenes of this

kind are frcciuently depicted on antique vases (Daremberg) par-

ticularly' on the "bow-1 of Sosias" (500 B. C), a specimen of Greek
ceramics in the Antiquarium of the Berlin Museum, representing

Achilles bandaging the wounded arm of Patroclus. In the eighth

Iliad (lines 81-86) there is a striking picture of the rotatory move-
ments made by a horse which had been wounded in the brain by an

arrow\ The tenth Iliad (lines 25-31) contains, Cardamatis thinks,

a reference to autumnal malarial fevers (the epiala of Theognis),

which he attributes to the stagnant marshes and the destruction

of forests in the Bronze Age.^ That women sometimes rendered

1 J. P. Cardamatis: Arch. f. Schiffs- u. Tropen-Hyg., Leipz., 191.5, xix,

305 et seq.
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iiicdical aid we gather from l)oth Iliad and Odyssey, as in the refer-

ence's in the former to "yellow-haired Agamede, who well under-
stood as many drugs as the wide earth nourishes," or, in the latter.

In the soporific which Helen casts into the wine, a drug "which
l'<ilydanima, the wife of Thon, had given her, a woman of Egypt."
ill the Odyssey, a healer of diseases is said to be as welcome at a
!< ist as a prophet, a builder of ships, or even a godlike minstrel.

1 lom these specimens of the war-surgery of the Iliad it is plain

hat the surgeon's art was held in high esteem by the ancient

lieeks, and that chieftains of high rank did not disdain to follow

t . It is said that over forty different wounds are described by
[lomer (250 cases in all) but no details are given as to febrile or

itlier symptoms. The lesions were all the spear- and arrow-

\()unds of primitive man, with no losses of lunbs or crushing

njuries; the mortahty was 75 per cent.^ The anatomic terms
is(>d are, according to Malgaigne and Daremberg, more or less

<lcntical with those employed by Hippocrates. There is no ob-

<'i\-ation of disease, but Delpech thought the description of

rhersites (second Iliad) a typical picture of rickets. The scientific

lisposal of the dead by cremation was a common practice of the
Tomeric G reeks.

-

There is no mention of the Asclepieia in the Homeric poems,
^hich date back to at least 1000 B. C, but we may assume that,

xcn then, laic physicians and surgeons were a distinct class from
>ii(>sts, although perhaps associated with the latter in time of

K'ace. Apart from such "priests" and the medical men proper,
lie healing art was studied by the philosophers, and practised in

nine details by the "gymnasts," who bathed and anointed the
Hidy and tried to treat wounds and injuries and even internal

iseases. Greek medicine, as Osier has said, "had a triple rela-

ionship with science, with gymnastics, and with theology," and
• fore the time of Hippocrates, it was regarded simply as a branch
f philosophy.

Greek philosophy before the age of Pericles was of Ionian origin

nd was derived from Egypt and the East. Huxley regarded the
rowth of the Ionian philosophy in the eighth to sixth centuries

>. C. as "only one of the several sporadic indications of some power-
i\ mental ferment over the whole of the area comprised between
tie ^Egean and Northern Hindustan." This ferment, in the view
f Zelia Nuttall and Elliot Smith, •' was the spread of a complex

1 Hollander: Berl. klin. Wochenschr., 1916, liii, -3.5.5.

2H. Frolich: Janus, Amst., 1S97-S, ii, 248-2.51.

'Nuttall: Arohspol. and Ethnol. Papers, Peabndy Mus. Harvard Univ.,
ambridge, 1901, ii, 526. EUiot Smith: Bull. John llylands Library, Manches-

1916, iii, 61.
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Eurasian and iMiiafiicaii cullurc 1)\- the Plurnician navigators.

It is siirnificant that alonj^ tlu- o')th parallel of North latitiulo we
find, almost sinuiltanc'ously in jioinl of tinu% Zoroaster, Confucius,

Buddha. TiiaU's and Pytha}i;oras (\\'ri}i;ht '). The founder of the

Ionic School was Thales of Miletus (039-54-4 Ji. C), who had
studied under the Egj^ptian priests, and taught that water is the

primary (>lement from which all else is derived. He was followed

by Anaximander of Miletus (Oil), who first mapped the heavens

and made a successful prediction of an eclipse, Anaximenes of

IMiletus (570-500 B. C.) and Heraclitus of Ephesus {circa 550-

400 B. C), who, in succession, assumed that indivisible matter

(earth?), air, or fii'e respectively are the primordial elements.

These four elements, earth, air, fire, water, were assumed by

Anaxagoras of Clazomena? (500-428 B. C.) to be made up of as

many parts or "seed" as there are varieties of sensible or per-

ceptible matter. These categories were thrown into striking relief

in the teaching of Empedocles of Agrigentum in Sicily (504-443

B. C), the picturesque hero of Matthew Arnold's poem, who as

philosopher, physician, poet, traveled through the Greek cities,

clad in a purple robe, gold-cinctured, laurel-crowned, long haired,

severe of mien, and on account of his medical skill, was held by the

people to be endowed with supernatural powers. One of his

poetic fragments shows the unusual reverence in which the Greek

physician was held at this time:

Ye friends, who in the mighty city dwell
Along the yellow Acragas, hard by
The Acropolis, ye steward.s of good works,
The stranger's refuge venerable and kind.

All hail, O friends! But unto ye I walk
As god immortal now, no more as man,
On all sides honored fittingly and well,

Crowned both with fillets, and witli flowering wreaths.

When with my throngs of men and women I come
To thriving cities I am sought by prayers,

And thousands follow me that they may ask
The path to weal and vantage, craving some
For oracles, whilst others seek to hear
A healing word 'gainst many a foul disease

That all too long hath pierced with grievous pains.^

Empedocles introduced into philosophy the doctrine of the ele-

ments, earth, air, fire, water, as "the four-fold root of all things."

The human body is supposed to be made up of these primordial

substances, health resulting from their balance, disease from im-

balance. He holds that nothing can be created or destroyed, and

i.J. Wright: Scient. Monthly, N. Y., 1920, xi, 1.31.

- From the interesting translations of the poetic fragments of Empedocles,
by William Ellery Leonard in the Monist, Chicago, 1907, xvii, p. 46S.
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that there is only transformation, which is the modern theory of

conservation of energy. Everything originates from the attrac-

tion of the four elements and is destroyed by their repulsion, and he
applies the same idea, under the forms of love and hate, to the

moi'al world. Development is due to the union of dissimilar ele-

ments, decay to the return of like to like, air to air, fire to fire,

earth to earth. Empedocles is said to have raised Pantheia from
a trance, to have checked an epidemic of malarial fever by draining

swampy lands and to have improved the climatic condition of his

native town by blocking a cleft in a mountain side. Legend re-

lates that he ended his life by throwing himself into the crater of

Mount Etna. His pupil Pausanias is said by Plutarch to have
used fire in checking an epidemic.

The Italian School of Philosophers was founded by Pythag-
oras of Samos (580-489 B. C.) at Crotona. Pythagoras was a
good geometer and discovered the pons asinorum (Euclid, I, 47).

He had studied in Egypt, whence he probably acquired his doc-

trine of the mystic power of numbers.

He held that unity being perfection and representing God, the number
twelve represents the whole materud universe, of which the factors three and
four represent the worlds, the spheres and the primordial elements. As the
monad (1) denotes the active or vital principle in natiu^e, so the dyad (2) rep-
resents the passive principle or matter, the triad (3), the world, formed by the
union of the two former, and the tetrad (4), the perfection of eternally flowing
nature. Heaven is made up of ten celestial spheres (nine of which are visible),

the fixed stars, the seven planets and the earth. The distances of the celestial

spheres from the earth correspond with the proportion of sounds in the musical
scale.

Pythagoras was the first to investigate the mathematical
physics of sound, and in the following way: In passing a black-

smith's shop, one day, he noticed that, when the smith's hammers
were struck in rapid succession upon the anvil, the chords elicited

(the octave, thirds and fifths) were all harmonious; the chord of

the fourth was not. Going into the shop, he found that this was
due, not to the shapes of the hammers or the force with which
they were struck, but to the differences in their individual weights.

Upon this hint, he went home and stretched four strings of the
same material, length and thickness, suspending weights at the
lower end of each, equal to the weights of the four hammers
respectively. Upon striking these strings, he got the chords which
he had heard in the smithy, and by subdividing the strings with
other weights, he was able to construct the musical scale. This was
th{^ earliest recorded experiment in physics, and the scale was,

j

after his death, engraved on brass, and set up in the temple of
i Juno at Samos. Pythagoras reasoned that the celestial spheres
might produce sounds by striking upon the surrounding ether, and

6
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tlu^so sounds would \;iiy with I lie \('l(»cily of iniiiact and (he

rrlativo distance^. Tlic distances of the s|)lu'r('s troni the (>aitli

coiTcspond, as we hav(> s(>(Mi, to the pi'oijoi'tion of sounds in the

scale, and as the liea\('nl\ bodies move acc(>i(lin^- to fix(>(l laws, the

sounds i)i'oduc(Ml hy them must he harmonious. This is the

doctrine of the "harmony of the s|)hei-es." The numl)ei--lore of

Pythajioras is thou<;ht to have exerted a profound in(lu(>nce upon

th(> Hippocratic doctrine of crises and critical days, which assigned

fixed iKM'iods to the resolution of different diseases. More than to

anythinji (>ls(>, th(> (Ireek physicians aspired to the scientific power
of pnHliction. In pathology, the plastic significance of the num-

y her four was combined, in the teaching of Plato and Aristotle, with

the doctrine of th(> four elements, as follows:

Corrospondiiifz; with the clcinciits of curth, air, fire and water were the
qualities dry, cold, hot and moist, according to the scheme:

liot + dry = fire; cold + dry = earth,

hot + moist = air; cold + moist = water.

By reversing these equations, the four elements fire, air, earth and water,
which correspond with our hydrogen, oxygen, carbon, nitrogen,' could be
resolved into their {}ualitative components. Long before Aristotle, probably
before Hippocrates, it was held that, corresponding to these four elements,
fire, air, water, earth, and the four qualities, hot, cold, moist, dry, are the four
humors of the body, viz., blood, phlegm, yellow bile, and black bile. These
three sets of elements, qualities and humors could then be brought, by per-

mutation and combination, into a comi)lex system of arrangements, based
upon the following scheme:

hot + moist = blood; cold + moist = phlegm;
hot + dry = yellow bile; cold -j- dry = black bile,

the different combinations giving the qualitative aspects of disease, and, by
the same token, of the physiologic action of drugs. The whole arrangement
made up the "humoral pathology" which regarded health and disease as the

proper adjustment or imbalance respectively of the different components
mentioned, and the scheme was further elaborated by Galen and the Arabian
phy.sicians, in that remedies and their compounds were classified in numerical
scales according to the "degrees" or relative proportions of their several

qualities. Thus the Arabian pharmacists held that sugar is cold in the first

degree, warm in the second degree, dry in the second degree, and moist in the

first degree; carrlamoms are warm in the first degree, cold by one-half a de-

gree, dry in the first degree, and so forth. In Galen's system, the Pj'thagorean
doctrine of numbers was applied to every aspect of medicine. For example,
there are three faculties, natural, spiritual, animal. There are three spirits:

the natural, arising from the liver; the vital, from the heart, the animal, from
the brain, the three being distributed and diffused through the body by the
veins, arteries and nerves. There are four ages of man. adolescence (hot and
moist); manhood (hot and dry); advanced age (cold and dry); old age (cold

and moist). The eye has seven coats and three humors. There are three

kinds of drinks, pure, as water; containing food, as wine; or a mixture of both,

as .sjTups and medicinal draughts. There are three kinds of fevers, the

ephemeral, in the spirit; the ethic (hectic?), in the sohds; and the putrid, in

the humors; and the putrid are of four varieties, the continued (s>Tiochal),

in the blood; the quotidian, in the phlegm; the tertian, in the yellow bile; the

1 Pagel-Sudhoff, 64.



GREEK MEDICINE 83

quartan, in the black bile.' In short, everything in Galenic and Arabic medi-
cine was mathematically subdivided, usually by the sacred numerals of

Pythagoras.

In Egypt, Pythagoras learned the doctrine of transmigration of

souls or metempsychosis and he is credited with l)eing the first to

(establish the fact that the brain is the central organ of the higher

activities, a proposition which was long afterward put to experi-

mental proof by Flourens and Goltz.

After Pythagoras, the most important of the Greek Philoso-

j)hers, with the exception of Plato and Aristotle, were his pupil,

the almost mythical Alcmaeon, who anticipated Empedocles in

the doctrine that health is the equipoise, disease the maladjustment

of any such forces as heat, cold, moisture, dryness, acidity, sweet-

ness, etc., probably knew of the doctrine of atoms and pores, and
also stated the fact that the brain is the central oi'gan of the higher

activities and the origin of the nerves; and Democritus of Abdera
(460-360 B. C), who first stated the theory that everything in

nature, including the body and the soul, is made up of atoms of

different shapes and sizes, the movements of which are the cause

of life and mental activity.^

During the Heroic Age, and at the time of the Trojan war, the

dominant people in the Peloponnesus were the athletic, simple-

minded Achaians, whose high regard for surgery and the surgeon

was in striking contrast with the attitude of the ancient Roman's.

In later times, Greek civilization was made up of two main ele-

ments, the Ionian or Attic, and the Doric or Spartan. The com-

posite, imaginative, artistic peoples of Ionia and the islands were

interested in everything, and at once ])rave and warlike, keen and

business-like, serious and high-minded, or, at need, flippant and

ironical. As we see them in the comedies of Aristophanes, Lucian's

dialogues and the idyls of Theocritus, the city-bred Greeks were a

gay, quick-minded, supremely talkative people, adoring intelli-

gence for itself, fonder of speculation than of material facts, keen

at taking an advantage, and cheerfully comi^laisant as to their

neighbors' morals. Yet they were the same people who could

listen with reverent attention to the dramas of vEschylus and
Sophocles. In striking contrast were the Dorians or Spartans,

who were essentially robust, unimaginative warriors, severe in

' F'or further illustrations, see the very thoroughgoing account of Galen's
system by Johannitius in the "Medical History" of E. T. Withington (London,

1894), pp. 386-.396.

-For an interesting examination of the views of these philosophers, see

the papers of .Jonathan Wright in Scicnt. Monthly, N. Y., 1920, xi, 127-140;
and New York Med. Jour., 191S-20, pnssi777. Wright holds Alcma'on and
I'jnpedocles to be more akin to Hippocrates in theory than anj' other Greek
philosophers.
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such morals as llu\v had, and Hko tho Homorie Greeks and the

aiu'i(>iit Ivomans, cultiwitiiii!; llu^ Ixxly i'a1h(>r than the mind, as an

es.s(Milial |)art of ihcii' scheme of mihtaiy jiONCi'iimcnl . Indcr

tlie harsh laws of Ly(air^us, eufrcnic iJiocivation was compulson'.

C'ripjiled and deformed infants were exi)()se<l or thrown into (he

Eurotas. As with all military jieojiles, the Spartans were narrowly

jealous, suspicious or contemptuous of achievement or prosperity

in other nations. Both lonians and Spartans were extremely

curious about ihc future, and, like all people of early civilizations,

attached enormous importance to oracles, presages and omens,

so that prognosis was still the essential feature of Greek medicine

before Hippocrates. Among the Spartans, the surgeons were held

y/ in the sam(» high regard as among t he Homeric heroes, and Lycurgus

classed them as non-combatant officials. Among the Attic or

Ionian Greeks, the medical profession, as we apjiroach the Age of

Pericles, is found to be more highly specialized. In the first place,

general practitioners began, toward the later period, to receive

stipulated fees for their services instead of the usual thank-offer-

ings of the temjjles, and, further, city and district or public i)hys-

icians came to be appointed at an annual salary which, for the

times, was quite high—in the case of Democedes at Athens (circa

525 B. C.) about $2000. These existed from Homer's time, are

mentioned by Herodotus, and Diodorus, and were well-known in

Athens from the Periclean Age down to the first century A. D., as

evidenced in Aristophanes, and many Greek inscriptions. After

this time, they became known as Apytarpoi. From the Greek
institution of the public physician, the Romans derived their

archiater, whence the German ^'Arzt.''^ In Thessaly, the land of

horses, there was a public veterinarian (Hippiatros'). There

were also military and naval surgeons among the Athenians, as

among the Spartans. Xenophon records that there were eight

army surgeons with the expedition of the Ten Thousand, at the

end of the fifth century, refers to snow'-blindness and gangrene

from frostbite, and mentions the use of silver kettles for boiling

water. There were again midwives, professional lithotomists,

druggists and veterinarians, and finally a special class, the "rhiz-

otomi," or root gatherers, w^ho wandered through the fields and

forests collecting vegetable simples. The physician's office was

called the latreion, and was used indifferently as a dispensary,

consulting room and operating theater. In the larger cities there

were public latreia, supported by special taxes.

Medical instruction was not organized and was, in effect, pri-

vate, either under some renowned physician or received from the

1 R. Pohl: De Grsecorum medici.s publicis, Janus, Amst., 1905, x, 491-494.
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adherents of the different schools. On finishing his course, the

grachiate simply took the physician's oath of the particular medical

clan oi- sect to which he belonged.

Such human anatomy as the Greek physicians and surgeons

leained was identical with the sculptor's knowledge of the subject,

which the latter acquired through constant familiarity with the ap-

pearance of the nude l)ody in action, either during the athletic con-

tests cel(>l3rated by Pindar or in the palaestra. "It was here," says

Waldstein, "with hundreds of nude youths, not only wresthng,

jumping and running, but endeavoring by systematic practice to

remedy any defect or abnormality in any one limb or organ, that

the artist, day by day, studied his anatomy of the human figure

without the need of entering the dissecting room."^ What Pater

calls "the age of athletic prizemen" was also the great age of Greek

sculpture, and in nothing is the discriminating power of Greek in-

telligence more beautifully and nobly shown than in the master-

pieces of the great artists of this period. In reference to their re-

markaljle capacity for close ol^servation, Waldstein notes that the

pectineus muscle, hidden at the base of Scarpa's triangle, but

liighly developed in the stress of Greek athletics, appears in some

of their statues, although it has escaped the attention of modern

artistic anatomists.-

The medical lore in the Greek poets and writers between

Homer and Hippocrates is considerable and has been collated,

classified as to anatomy, physiology, pathology, military medicine

and medical education l)y Charles Daremberg^; but much of this

vast territory needs further exploration in the light of recent

medicine.

In regard to education and personal hygiene, the Greeks cul-

tivated that ideal of a harmonious development of all the individual

faculties which was set aside or lost sight of during the Middle

Ages, but has been steadily coming more and more to the front in

later times. With such training, it is not strange that the Hellenes

of the fifth century attained a degree of civilization and a supreni-

acy in philosophy, lyrical and dramatic poetry, sculpture and

architecture, which has not ])een equaled by any people who came
after them. And this culminating period was also the Age of

Hippocrates.

^See Charles Waldstein: "The Argive Hertcuni," Boston, 1902, pp. 400,

401.

-See Waldstein: Op. cit., ISO, pp. xxx and xxxiv; also editorial in Jour.

.\m. Med. Assoc, Chicago, July 15, 1911, p. 222.

' C. Daremberg: Etat de la medecine entre Homere et Hippocrate,
Paris, 1869.
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IT. Tin; Classic Period (4()()-i;i() B. C.)

l']uro{)e;in iiH'(liiin(> l)<»<i-iiis properly iti tlio Afie of P(MMc1(>s and
its scionlific ;Hlv;mc('iii('iil cciitcis in tlic fifrurc of Hippocrates

(460-370 B. (\), who f»;ave to (ii(>ck nicdiciiu^ its scientific spiiit

and its ethical ideals. A cont(Mnpoi-ary of SophocU^s and I*]uiip-

ides. Aristophanc^s and Pindar, Socrates and Plato, Herodotus
and Thucvdides, Phidias and Polysnotiis, he lived at a time \vhe!i

the Athenian deniocracy had attained its hifjhest point of (U^veloj)-

luent. Never, l)efore or since, had so many men of <i-enius appeared
in the same narrow limits of space and time. Hip[)ocrates was

Hippocrates (460-370 13. C). (Greek marble bust in the British Museum.)

born, according to Soranus, in the island of Cos, at the beginning

of the eightieth Olympiad, of an Asclepiad family. He received

his first medical instruction from his father, studied at Athens,

and acquired extensive experience in travel and practice among
the cities of Thrace, Thessaly, and Macedonia. The date of his

death is unknown, his age being variously given as anywhere from

85 to 109 years. The eminence of Hippocrates is three-fold: he

dissociated medicine from theurgy and philosophy,^ crystallized

^ "Primus quidem ex omnibus memoria dignus, ab studio sapientiae difl-

ciphnam banc separavit." Celsus, De re medica, Proccmium.
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the loose knowledge of the Coan and Cnidian Schools into sys-

tematic science, and gave physicians the highest moral inspiration

they have. No future facts that may be dug up about cuneiform

or papyric medicine will quite impair the value of the great advance

he made in synthetic science. Before the Age of Pericles, the

Greek physician was either an associate of priests in times of peace

or a surgeon in time of war. As the Greek mind was cssentiall}'

plastic, so, in anatomy, his knowledge was mainly the sculptor's

knowledge of visible or palpable parts, and, for this reason, his

clinical knowledge of internal diseases was confined to externalities

also. Even as

The Grecian gods were like tlie Greeks,
As keen-eyed, cold and fair,

so the early Hellenic pliysiciau remained essentially a siu'geon

rather than a clinician in his attitude toward his patients, con-

sidering only the surface indications. In cold, dry enmneration

of symptoms, the Coan and Cnidian tablets and sentences, like

the Egyptian papyri, might have been scientific, if the physicians

( )f the time had known how to group and coordinate symptoms and
consequently to interpret them. All this was changed with the

advent of Hippocrates. All that a man of genius could do for in-

ternal medicine, with no other instrument of precision than his

own open mind and keen senses, he accomplished, and, with these

reservations, his best descriptions of disease are models of their

kind today. To him medicine owes the art of clinical inspection

and observation, and he is, above all, the exemplar of that flexil)le,

critical, well-poised attitude of mind, ever on the lookout for

sources of error, which is the v(My essence of the scientific spirit. \/

As Allbutt points out,' Hippocrates taught the Coan physicians

that, in relation to an internal malady Uke empyema or malarial

fever, the basis of all real knowledge lies in the application of the

inductive method, that "grinding or rubbing in," which, better

than the mere haphazard notation of symptoms, consists in going
over them again and again, until the real values in the chnical

picture begin to stand out of themselves. Thus, instead of at-

tributing disease to the gods or other fantastic im^aginations, like

his predecessors, Hippocrates virtually founded that bedside

method which was afterward employed with such signal ability

by Sydenham, Heberden, Laennec, Bright and Addison, the Dub-
lin clinicians of the fifties, Frerichs, Duchenne of Boulogne, and
Charcot. Huchard says that the revival of the Hippocratic meth-
ods in the seventeenth century and their triumphant vindication by

' Sir T. C. Allbutt: "The Historical Relations of Medicine and Surgery,"
London, 1905, pp. 6-13.
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\\\v concprtod scioiitific inoxciiK'iit of the nineteenth, is the whole

history of inlciiKil uuMliciiic. 'I'lic cciiti:!! llippocratie doctrine, the

humoral iiatholoiiv, which, as wc have seen, alt rihutcs all (lis(>ase to

disorders of t iu> liuids of the body. has. in its oi'i^iiial form, lonj^ since

been discarded, alllioutih some i)has('s of it still sur\i\(' in theniod-

(M'n theory of si'rodiaji;nosis and serotherapy. It is the method of

Hippocrates, the use of the mind and senses as diaf2;nostic instru-

ments, tofiether with his transparent honesty an<l his (>levated

conception of the dignity of the physician's calling, his high seri-

ousness and deep respect for his patients, that make him, by com-
mon consent, the "Father of ^Medicine" and the greatest of all

physicians.

Claude Bernard said that observation is a passive science, ex-

perimentation an active science. Hippocrates was not acquainted

with experiment, but no phj^sican ever profited more by experience.

Although Asclepiades called this observational method "a medita-

tion upon death," the work of Hippocrates must be judged })v its

results. He described the "bilious, malarial, hemoglobinuric"

fevei'S of Thessalv and Thrace very much as the modern Greek
writers, Cardamatis, Kanellis, and the rest, have found them today,

and it has often been remarked that his clinical pictures of phthisis,

puerperal septicaemia, epilepsy, epidemic parotitis, the quotidian,

tertian, and quartan varieties of remittent fever, and some other

diseases might, with a few changes and additions, take their place

in any modern text-book. Many clinical cases in the Hippocratic

books have been pro\dded with a diagnosis-tag by Littre. Ac-
cording to Paul Richter, Hippocrates described anthrax as t^'^p

fiypiov (ignis agrestis^), the "Persian fire" of Avicenna, which
Galen wrongly interpreted as erysipelas.^ In the treatise on epi-

demic diseases, the correlation between paraplegia, epistaxis and
influenzal fevers is noted, and lathyrism is described as impotency
in the legs from continuously eating peas (II, Sect. IV, 3). Of
forty-two clinical cases in Hippocrates—almost the only records

of the kind for the next 1700 years—twenty-five are reported with

characteristic sincerity as fatal, and, unKke Galen, the author has

nothing whatever to say about his own clever diagnoses and re-

markable cures, or of blunders on the part of his fellow practi-

tioners. "I have written this down deliberately," says Hippocrates
in one passage, "believing it is valuable to learn of unsuccessful

^ experiments and to know the causes of their failure."^ "He

^ Epidcm., vii, 20.

= Richter: Arch. f. Gesch. d. Med., Leipz., 1912-13. vi, 2S1-297.
^ Cited by Osier in his Silliman Lectures, soon to be published by the

Yale Press.
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seems," says Billings, "to have written mainly for the purpose of

telling what he himself knew, and this motive—rare among all

writers—is especially rare among writers on medicine."^ Through
Hippocrates, it was the chief glory of Greek medicine to have
introduced that spontaneous, first-hand study of nature, with a

definitely honest intention, which is the motor power of modern
science. After the Hippocratic period, the practice of taking

clinical case-histories died out, for Galen's cases were written only

to puff his own reputation, and there was nothing of value up to

the post-mortems of Benivieni and Vesalius.

The works attributed to Hijipocrates are a Canon or scriptural

I)ody of doctrine, usually divided into four groups—the genuine,

the spurious, the works of his predecessors, and those of his con-

temporaries and followers." Written in Ionic Greek, the genuine

writings include, at least, those remarkable clinical jottings, the

Aphorisms (Books I-III), the treatises on Prognosis, on Epidemic

Diseases (Books I and III), on Diet in Acute Diseases, Wounds of

the Head, Dislocations, Fractures and Ulcers, and the excursus.

On Airs, Waters and Places, which is at once the first book ever

written on medical geography, climatology, and anthropology, if

we except the contemporaiy narrative of Herodotus, with whom
Hippocrates is often in such striking accord. The vpxn?, or

Physician's Oath, the earliest and most impressive document in

medical ethics, is not usually regarded as a genuine Hippocratic

writing, but is thought to be an ancient temple oath of the Ascle-

piads.^ Yet both the Oath and the Law are so much in keeping

with what we know of the ethical spirit of the great Coan that they

are usually included in the Hippocratic Canon. To a modern
reader, the best of the Aphorisms seem like the short-hand notes

of a keen mind at the ])edside, intent on establishing a true rela-

tion between generals and particulars, accidentals and essentials.

While many of them go straight to the mark, others are strongly

suggestive of the kind of inadequate information that was probably

conveyed in the Coan and Cnidian sentences. The Prognostics,

tli(^ finished net result of the Coan Prenotions and Prorrhetics

of his predecessors, show that the dignity of the Greek physician

was based more upon his ability to predict clinical and epidemio-

logical happenings than his power to control them. To this end

Hippocrates instituted, for the first time, a careful, systematic,

' J. S. Billings: ''History of Surgery," New York, 1S95, p. 24.

^ For a chronologic schema of the Hippocratic writings (Petersen-Littre)
-I'O Landsberg, Janus, dotha, 18.53, ii, 107-110.

' For a modified form of the Hippocratit; oath, prepared by the late Dr.
•lohn (>. Curtis for administration to medical graduates, see: Ref. Handb.
M«h|. So. (Stedman), N. Y., v, 244.
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;in(l thorou^h-jioiiifi; (>\ainiiiat ion of the patitMil's condilioTi, includ-

in<i- tlit> facial appearance, pulse, teinpei-a( lire, i-espii'atioti, exci'cMa,

spuliiin, localizi^l jiaiiis, aiul nioxcmeiils of the hody. lie e\('ii

iioti^s the ominous syni])loni of |)ickinji; at the coverlid in fevers.

He inti'oduced the doctriiu's of the four humors (humoral path-

oloiiyl, coction of food in the stomach, healinji' by first intention,

and divided iliseasos into acute and chronic, endemic and epi-

demic. The books on epidemic diseases, classical studies on the

e.\t(Mnal cau.ses of epidemics, contain the remarkable case histoi'ies

and clinical pictures to which we have referred. Not the least

among these is the famous "facies Hippocratica," that wondei-

ful thumb-nail sketch of the signs of approaching dissoluti(;n,'

some touches of which are given in vShakespeare's account of Fal-

staff's death. While there is nnich in the surgical writings of

Hippocrates that is faulty, incomplete, or not in accordance with

modern practice, they are the only thing of value on the subject

before the time of Celsus. The treatises on fractures, dislocations,

and wounds may be thought of as modern works in the same sense

in which Matthcnv Arnold regard(Ml Thucydides as a modern
writer, illustrating the wonderful capacity of (Ireek intelligence

for separating essentials from accidentals, "the tendency to ob-

serve facts with a critical spirit; to search for their law, not to

wander among them at random; to judge by the rule of reason,

not l)y the impulse of prejudice or caprice.'"' Some of the greatest

medical scholars, Malgaigne, Littre, Petrequin, Allbutt, and the

rest, have pronounced the Hippocratic books on fractures, disloca-

tions, and wounds, given the limitations under which they were

written, to be the equal of any similar work of a more recent day.

Dislocations of the shoulder, Hippocrates says, are "rarely in-

wards or outwards, but frequently and chiefl}' downwards," and

his methods of reduction are practically those of modern times.

He was particularly strong in his account of congenital dislocations,

and in reducing and bandaging fractures. He was the first to

notice that^ gibbous spine (Pott's disease) often coexists with

tubercle of the lungs, and was familiar with club-foot. In hisi

treatise on dislocations (§47), he describes the Calot treatment
j

of spinal deformity by redressement force. He was acquainted'

with fractiu'e of the clavicle and dislocation of its acromial end, and

knew how to treat both conditions. In the treatment of wounds,

he says that they should never be irrigated except with clean water

or wine, the dry state being nearest to the healthy, the wet to the

1 Prognosis, §2.

2 Matthew Arnold : "Essays in Criticism," third series, Boston, 1910, p. 48.

^ Dislocations, §41 ; Aphorisms, vi, 46.
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(lisoascd, and the aseptic advantages of extreme dryness were

utilized in the avoidance of greasy dressings and the effort to bring

the fresh edges of the wound into close apposition, sometimes by

the use of astringents. ^ Hippocrates recognizes that "rest and

innnobilization are of capital importance," and to keep still is even

a h(>tter splint than bandaging. He describes the symptoms of

sui)puration, and says that, in such cases, medicated dressings,

if apphed at all, should be "not upon the wound itself, but around

it." If water was used for irrigation, it had either to be very pure

or else boiled, and the hands and nails of the oi:)erator were to be

cleansed. Hippocrates gives the first description of healing by

first and second intention. In his description of the operating-

room, he lays stress upon good illumination, posture of the patient,

and the presence of capable assistants. He refers to trephining

and paracentesis, but apparently knew nothing of amputation. In

his directions for trephining in head injuries he notes that a wound
of the left temporal region will cause convulsions on the right side

and vice versa. The Hippocratic aphorism that diseases not curable

by iron are curable by fire, which caused no end of surgical bimgling

;md malpractice down to the time of Pare, is really pre-Hippo-

cratic, being already mentioned in the Agamemnon of .Eschylus.

It has been traced by Baas to the ancient Hindus. In clinical

iliagnosis, Hippocrates was the first to note the "succussion

-ound," obtained by shaking the patient, on a rigid seat, the ear

being applied to the chest. Littre also comments on a "boiling

sound," and a sound like that made by new leather. Cheyne-

Stokes respiration ("like that of a person recollecting himself")

I

is noted in the case of Philiscus.-

In therapeutics, Hippocrates believed simply in assisting na-

ture, and although he knew the use of many drugs, his scheme of

' treatment was usually confined to such plain expedients as fresh

•lir, good diet, purgation, tisans of barley water, wine, massage,

I and hydrotherapy. In Greek medicine, black hellebore ( Helle-

\horus niger) was the imiversal purge, white hellebore (Verotrum.

iilbum), the universal emetic.

In literary style Hippocrates is like the l)est Clreek writers of

the classic period, clear, precise, and simple. The tract on ancient

medicine is the first script on medical history. The Law, the Oath,

and the discourse On the Sacred Disease arc the loftiest utter-

ances of Greek medicine, and, whether due to Hippocrates or not,

they represent the essence of his teaching. Behind the sensible

MVhilc tlio dry treatment of wounds was undoubtedly aseptie, as far as
lit went, SudhotT warns us ajiainst the erroneous tc^ndency of Anagnostakis and
others to regard Hippocratic wound surgery as "antiseptic," in the modern sense.

' Epid. Dis., Bk. i, Sect. 3, § 13, Case 1. Cited by Finlayson.
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phonomona of nntuiv he surmised the existence of some tnMiiendous

jiower icnortnini), wliicli sets lliiiifis tioiii^-. The arjj;ument of the

"Sacicd Disease."' wliich deals with tiie su|)|)()se.d (Uviiie ()ri<iiii of

ei)ilei)sy, was tlie hij!;h(>st reach of tVee thouf;ht foi- cent iii'ies, and

liad it been hcnnled, would have done away foicver with \hv foohsh

idea tliat human ills are caused by fj;ods or demons.

The usual portraits of Hippocrates rej)rescnt an old, l)earde(i

man of venerable aspect. They are in no sense "counterfeit pr(>-

sentments," but only traditional. In the Clouds of AiMsto|)hanes,

there is a satirical reference to physicians as lazy, lonji-iiaired

foppish individuals with rings and carefully polished nails, which

is supposed to have been, incidentally, a slap at the Father of

Medicine. It is hig;hly probable that physicians of the Periclean

Age wore their hair and beards as nnich like the figures of Jove or

.-Esculapius as j)()ssible, and were othei'wise not lacking in the self-

sufficiency which characterized the (Ji-eeks of the period. We may
therefore infer that the supposed i)ortraits of Hippocrates are only

variants of the bust of yEsculapius, as rendered into marble by
Praxiteles (in the British Museum), or as seen in statuettes from

the shrine of Epidaurus or on the (ireek coins of Cos, Pergamus,

and Epidaurus, representing him enthroned.

The most important editions of Hippocrates are:

1. The folio Latin text of the Opera Omnia, transhited and edited by
Fabius Calvus, the friend and patron of Raphael, and published at Rome
under the auspices of Pope Clement VII in 1.525. This was the first complete
edition of Hippocrates to be printed.

2. The folio editio prmce/js of the Greek text, published in the following

year (1.52G) by Aldus at Venice.

3. The Basel Opera Omnia, edited by Janus Cornarius and printed by
Froben (1538), highly prized on account of its textual and critical accuracy.

4. The Greek text and Latin translation of Hieronymus Mercurialis,

printed by the hou.se of Giunta at Venice in 1538.

5. The Frankfurt edition of 1595, containing the valuable translation

and commentary of Anutius Foesius, the most learned, industrious and able

of the Hippocratic commentators before the time of Littre.

6. The magnificent ten-volume edition of Littre himself (Paris, 1839-61),

containing the Greek text, a French translation (all the readings known having

been carefullj^ collated mth critical notes), a biographic introduction and
special introductions to each separate treatise. It was the work of a lifetime

and is one of the triumphs of modern scholarship.

The first Greek text of the Aphorisms was edited by Francois Rabelais,

and published at Lyons, in 1532. The parallel Greek and Latin texts of J. A.

van der Linden (Leyden, 1665) and C. G. Kiihn (3 v., Leipzig, 1825-7) are

handy and highly esteemed. Of English translations, the most valuable is

that of the Scotch scholar, Francis Adams (London, 1849), which is limited to

the genuine works of Hippocrates. Next to this, the handiest for practical use

is the G^urres chnisies of Charles Daremberg (Paris, 1834); an excellent

Germ.an translation is that of R. Fuchs (3 v., Munich, 189.5-1908). The surgi-

cal wTitings have been edited, with splendid commentaries, by .1. E. Petrequin

(2 v., Paris, 1877-8). To understand the relation of Hippocrates to modem
medicine, the bilingual anthology of Theodor Beck (Hippocrates' Erkennt-
nisse, Jena, 1907) is highly recommended for beginners by Sudhoff.
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Hippocrates voiced the spirit of an entire epoch, and after his

time there was a great gap in the continuity of Greek medicine.

In succeeding centuries, the open-minded, receptive spirit of his

teaching l)ecame merged into the case-hardened formahsm of

dogmatists hke Praxagoras,i who cared more for rigid doctrine

than for investigation. The dogmatists divided medical science

into five branches: physiology, tetiology (pathology), hygiene,

scmeiology and therapeutics. Of these, the later Empirics retained

niily the practical branches of semeiology and therapeutics, with

its subdivisions of dietetics, pharmacology, surgery, and sometimes

hygiene.

The greatest scientific name after Hippocrates is that of "the

master of those who know," the Asclepiad Aristotle (384-322

B. C.) of Stagira, who gave to medicine the beginnings of botany,

zoology, comparative anatomy, embryology, teratology and physi-

ology, and the use of formal logic as an instrument of precision.

He taught anatomy by the dissection of animals and by his

'anatomical diagrams which are represented on the walls. "^

Aristotle was a pupil of Plato, whose Timrvus imposed some very

fantastic theories upon medical teaching for centuries, but he

improved upon his master to the extent of describing about 500

species of animals (some of them fictitious), and studying their

bodily structure and function. His most important works are his

Historia animalium and the treatises on generation and motion.

He named the aorta, and noted a number of facts in embryology, such as

the punctum sahens, the movements of the fetal heart, and the possibility of

superfotation. He announced the doctrine of the primacy of the heart, as the

seat of the soul and the source of the perfected blood, from which the blood
derives its innate heat, different from elemental fire, in that it is life-giving.

He held that life may originate spontaneously from foam {pnntma, proto-

plasm) as Aphrodite sprang from the foam of the sea (Curtis) . In spontaneous
ironeration, he believed that the soul is derived from the air and the gen-
' rative heat from the sun. In sexual generation, the semen is the vehicle

of the soul and the vital heat, but "the cause of man is his father, the sun
iiid its motions." He was the first to use the term "anthropologist," but in

the sense of a vain, self-important person, the logical opposite of the "high-

minded man" of his Nichomachean Ethics. His "entelechies," which he

utrarded as intermediaries between the soul and the body, have b(>en re-

\ ived, as a substitute for "vital principles," by the morphologist Driesch.

Aristotle left his library and botanic garden to his friend and

pupil, Theophrastus of Eresos (370-286 B. C), who was also a

pliysician, and was called the "protobotanist" because he did for

' The treatise called irepl rexfrj^ in the corpus Hippocrnticum has been
translated by Theodor Gomperz as "Die Apologie der Heilkvmst" (Leipzig,

1910), and is attributed by him to a sophist of the fifth century, probably of

I

the school of Protagoras.

- Aristotle: De generatione animalium, Bk. II, 743a. Cited by Choulant
.ind Osier.
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tho vo}];otal)l(^ kiiifidoin what Hippocrates had previously done for

surgery and cHuieal niecHeine, in that he collated the loose plant-

lore of the woochnen and rhizotomists into a systematic treatise.

The /)(' Histon'a Plntitdnuti of Theophrastus contains descrip-

tions of some 500 different plants, and is a good example of the

power of the Greek mind to select wiiat is important and reject

the sujierfluous.

As Cireeno has shown,' ho first divided ])lants into flowering and flower-

less, secd-phmts into angiospennous and gyinnos])ernious, descrihinp; their

external organs in sequiMice from root to fruit. Before (loethe and Linnicus,

he reeognizoii the flower as "a metamorphosed leafy braneh." He differen-

tiated aerial roots from tendrils, ami regarded fruit as "every form and j)hase

of seed encasement, seed included." He imderstood how the annual rings on
the stems and trunks of trees are formed, and "without having seen a vege-
table cell, yet distinguished clearly between jKirenchymatous and prosenchy-
matous tissues." The most im])ortant editions of Theojihrastus are the two
Aldines of 1497 (Greek) and 1504 (Latin), and Stapel's Greek and Latin text

of 1644.

Menon, another j^upil of Aristotle, w'rote the earhest contiil)u-

tion to medical history (latrika) after Hijjpocrates, a w'ork \vhich

was mentioned by Galen and discovered about 1895 in a London
papyrus edited by Diels (Anomjmus Londinensis).

With the founding of Alexandria (331 B. C), Greek science and

cultiu'e was firmly implanted in the ancient civilization of Eg3'pt.

Alexandria, with its great imiversity and library, w-ith such great

men as Ptolemy and Euclid, Hero and Strato, thus became the

means of preserving the Greek texts and of spreading Greek doc-

trine to the East.

The colonization of Greek medicine in Egypt led to brilliant

developments in anatomy and surgery, but our knowledge of the

two great Alexandrian anatomists, Herophilus and Erasistratus,

the originators of dissecting, is not based upon any textual record of

their writings, but was pieced together by the scholarship of

Marx and Hieronj-mus. Both Herophilus and Erasistratus made
important investigations of the nervous system, showing the rela-

tions of the larger nerves to the brain and spinal cord, and dis-

tinguishing sensory and motor nerves, with which they sometimes

confused the tendons. Both are credited with a vague reference

to the lacteal vessels. Herophilus in particular described the

torcular Herophili and the fourth ventricle of the brain, including

the calamus scriptorius; also the hyoid ])one, the duodenum,
and the prostate gland, and in the eye, the retina, vitreous and

ciliary body. He counted the pulse wdth a water-clock, and made

^ E. L. Greene: "Landmarks of Botanical History," Washington, Smith-
•sonian Inst., 1909, pp. .52-142.

J
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an elaborate analysis of its rate and rhythm (Osier). Erasistratus

described the trachea, the auricles, valves and chordae tendinese

of the heart, but claimed that the heart contains no blood. He
devised the first crude respiration calorimetei", a jar in which he

kept fowls, weighing them and their excreta, after feeding and
completed digestion.

^

Considerable light is thrown upon the Hellenic medical culture

grafted upon Egypt in the Alexandrian period—the dietetics,

materia medica, pathology', regulation of wet-nursing, public

baths, the surviving "etiquette" of circumcision and embalming,

the temples of Serapis and Isis (Serapieia, Isieia, corresponding to

the Greek Asclepieia)—in Karl SudhofT's splendid study of Alex-

andrian medicine in the Oxyrhyncus and other Greek papyri."

In the third century B. C, Alexandrian medicine was intro-

duced into Mesopotamia, and in this way Syria acquired the main
body of Hippocratic doctrine via Egypt, while retaining many of

the astrologic features of Assyro-Babylonian medicine. This

dual system was studied by Syrian physicians for over a thousand

years. An interesting Syriac text, in evidence of this transition,

has been published by Wallis Budge.^ Syria became the stepping-

stone or first station between Oriental, Graeco-Alexandrian and
medieval medicine. In the Middle Ages, medical translations

from the Greek texts were usually made backwards, first into

Syriac, then into Arabic or Hebrew, then into Latin.

The tendencies of the school of Empirics, who sprang from the

Alexandrian school in the second century before Christ, culminated

in an actual development of quasi-experimental pharmacology

and toxicology at the hands of physicians and wary dilettante

rulers, of whom Mithridates, King of Pontus, achieved a reputation

in the art of giving and taking poisons. He is said to have im-

munized himself against poisoning by means of the blood of ducks

fed u)ion toxic principles, and he aspired to make a universal anti-

dote (alexipharmacy). These "mithridates" and "theriacs," as

they were called, engaged the talents of pharmacists up to the be-

ginning of the eighteenth century, and, in a manner, Mithridates

may be regarded as the originator of the idea of polyvalent drugs

and sera. The principal relics of this empirical poison-lore are the

treatise on poisonous animals by Apollodorus of Alexandria and

' Diols: Anonymus Londinensis, Berlin, 1896, 33, 43. Cited by W. A.
Heidcl. Harvard Stud. Class. Philol., 1911, xxii, 138.

I - K. Sudhoff : "Acrztliches aus {rricchischen Pap>TUs-Urkuiiden. Baustein
zu einer medicinischen Kulturfieschichte des Heilenismus," in Studien z.

Oe.sch. d. Med. {Puschniann-Stiftungj, Nos. 5, 6, Leipzifi, 1909.

^Syrian anatomy [(>te.] or "The Book of Medicine.s," ed. E. A. Wallis
Budge. 2 V, Oxford", 1913.
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two lioxnim^tcr pixMiis of Nikaiidcr on poisonous animals (Thcn'acn),

and antidotos for |)oisons (AlcviphdrnKtcn), which liavo hcon pro-

stM'V(>d in the two AUhno editions of 1499 and 1523, and in tho

French versification of these poems by .lacques (Irevin (Plantin

edition, Antwerp, 1508).

111. [he Gr^co-Roman Period (156 B. C.-576 A. D.)

In fh(> (>arly history of Home, the primitive, dark, small

autochthonous p(>opl(»s were mastered and overcome by warriors

from the North, the "close-fisted I'mbrian" and the "sombre.

Puritanical Sabine." To this inmixture of races, yet another ele-

ment was added, the Etruscans, with their "fleshy bodies, almond
eyes, bifj; noses and gorgeous tastes," an Oriental race whose

ceremonies and divinations "may have been witnc^ssed by A})ra-

ham himself on his entry into Hebron." "The vast, dark back-

ground of Roman medicine," says Allbutt,' "for us the soil on which

Roman medicine was to be cultivated, consisted of the original

small, dark race, reduced to formal or virtual servitude, degiaded,

but still vivacious and factious, and of an ascendant and irresisti-

ble aristocracy, mainly of northern invaders, but interpenetrated

by another ruling race of oriental habits." The Southern half of

Italy and Sicily were not conquered by the Northern invaders,

but remained "Magna Clraecia" from the sixth century B. C to the

tenth century A. D., and from Magna Graecia came one of the

streams of cultural influences which helped to form the School of

Salerno.

After the destruction of Corinth (146 B. C), Greek medicine

may be said to have migrated to Rome. Before the iGlreek in-

vasion, the Romans, as the elder Pliny tells us, "got on for 600

years without doctors," relying mainly on medicinal herbs and

domestic simples, superstitious rites and religious observances.

To the Romans of the Empire, the Greek of any description was

the Grceculus esuriens of Juvenal. The proud Roman citizen, w'ho

had a household god for nearly every disease or physiologic finic-

tion known to him,^ a domestic herbal medicine of his own,"* looked

askance upon the itinerant Greek physician, despising him as a

mercenary for accepting compensation for his services, and other-

wise distrusting him as a possible poisoner or assassin (Pliny,

1 Sir T. C. Allbutt: Brit. jMed. .Jour., Lond., 1909, ii, 14.51.

- These Roman gods were worshiped under fanciful but appropriate names,
as Febris, Scabies, Angeronia, Fluonia, Uterina, Cloacina, Mephites, Dea
Salus, and the Hke.

' The favorite household remedy of the elder Cato was the cabbage.
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XXIX, 7). Arc'hagathus, who canio to Rome in the year of the

city 535 (220 B. C), the first Greek physician to practice there,

came to be known as "Carnifex" for his cruelty in surgery (Plinj^

XXIX, 6). It is further recorded that the intrigues of the physicians

^'ottius Valens and Eudemus with Messahna and Livia, royal

ladies both, the non-existence of laws to punish malpractice,

poisoning and fraudulent manipulation of wills (by hired phys-

icians), and the enormous number of snakes kept in private

houses in pursuance of the /Esculapian cult,' did little to make
medicine respectable in the eyes of the austere Roman, who did

not relish the intrusion of foreign ideas (Pliny, xxix, 5-8, 22).

Apart from the writings of a private litterateur like Celsus, the

principal Roman contribution to medicine was the splendid sani-

tary engineering of the architect Mtruvius. As Cos and Alexandria

were the starting-points of Greek medicine, early and late, so the

most eminent physicians in Rome came from Asia Minor, from the

Schools of Pergamus, Ephesus, Tralles and Miletus (Wellmann).

Greek medicine was finally established on a respectable footing in

Rome through the personality, tact, and superior ability of

Asclepiades of Bithynia (124 B. G.), who stood apart from the

Dogmatists and the Empirics, and whose fragments are presented

in Gumpert's Greek texFTWeimar, 1794). Asclepiades was a

formal opponent of the Hip]-)ocratic idea that morbid conditions

are due to a disturbance of the humors of the body (Humoralism),

and attributed disease to constricted or relaxed conditions of its

solid particles (Solidism). This is the so-called doctrine of the

stridnm et laxum, which was derived from the atomic theory of

Democritus and has been revived at different times under such

various guises as the Brunonian theory of sthenic and asthenic

states, Friedrich Hoffmann's idea of tonic and atonic conditions,

Broussais' theory of irritation as a cause of disease, and Rasori's

doctrine of stimulus and contra-stimulus. As a logical conse-

([ucnce of his antagonism to Hippocrates, Asclepiades founded his

therapeutic scheme on the efficiency of systematic interference as

opposed to the healing power of nature; but in practice he was a

real Asclepiad, wisely falling back upon the Coan regime of fresh

lair, light, appropriate diet, hydrotherapy, massage, clysters, local

:ipplications, and sparing internal medication. He was the first

lo mention tracheotomy. His influence for good was that of a

superior personality but died with him. His pupils and adherents,

Themison and others, exaggerated his doctrines into a formal

' In 29.3 B. C, the cult of J^soulapius was introduced into Rome in the
torm of a huge serpent from P^pidaurus, representing the god in his chthonian
aspect (see Ovid, Metaniorplioses, B., xv, 626-744).
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"Mothodisni."' while I he tollowcis of tlic Stoic philosophers en-

deavored to foiuid a system of medicine based upon the jihysical

action and status of the \ital air, oi' pnetitnn, which, taken in hy
the luiifis, to cool the inner heat (Mi<i(Midered by the heart, is car-

ried to the latter, while the blood is d(Mived from the liver. The
Hellenic Renaissance in Rome was thus characterized by three

different ways of looking at disease as disturbances of the liquid,

solid or gaseous constituents of the body, viz., Humoralism,
Solidism, and Pneumatism. In all this welter of theorizing, six

names stand out above the rest—Cclsus, l^ioscorides, Rufus,

Soranus, Galen, and Antyllus, and most of these were in reality

free-lances, that is, "Eclectics." The Pneumatic School, founded
l)y AtheniPus of Attalia, and continued ])y his pupil, Claudius
Agathinus of Sparta, the teacher of Archigenes and Leonidas, was
the most important departure. The Syrian Archigenes of Apamea
(circa 54-117 A. D.) has been shown by Max Wellmann to be the

source of the text of Areta^us and of much in Aetius.- The mecHcal

literature of the second century A. D.—Galen, Soranus, Heliodorus,

Antyllus, Aretaeus, as also the great collective works of the Byzan-
tines—was made up of excerpts and paraphrases; and this tendency
remained the custom in the INliddle Ages up to the Renaissance.

Although Roman medicine was ahnost entirely in Greek hands,

the best account of it we have was the work of Aurelius Cornelius

Celsus, who lived in the reign of Tiberius Caesar. Celsus was,

inferentiall}', not a phj'sician, but a private gentleman of the noble

family of the Cornelii, who, like Cato and Varro, compiled en-

cyclopedic treatises on medicine, agriculture, and other subjects

for the benefit of the Admirable Crichtons of his own station in

life. Celsus wrote on medicine in the same spirit in which Virgil

treated of veterinary matters in the third book of the Georgics,

and we are led to suppose that, in accordance with Roman usage,

he rendered medical assistance gratis, very much as the mistress

of an old English estate or Southern plantation played Lady
Bountiful among her friends and dependents. Classed by Pliny

among the men of letters (audores) rather than the medici, Celsus

was ignored by the Roman practitioners of his day, and slighted as

"mediocre" {mediocri vir ingenio) by Quintilian. His name is

1 AUbutt says that the Methodists and the Empirics were, in some sort, a

continuation of the Coan and Cnidian schools, the former considering the whole
patient and his environment, the latter the locality of the disease and its local

treatment. The Cnidians and the Empirics merely listed symptoms without
coordinating them and were, in consequence, only haphazard therapeutists.

See Allbutt's lectures on Greek medicine in Rome, Brit. Med. Jour., Lond.,

1909, ii, 1449; 1515; 1598.

' Wellmann: Die pneumatische Schule bis auf Archigenes. Berlin, ISO.").

For a detailed account of the doctrines of the Pneumatic School, see pag(

-

131-231.
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inontioned only four times by the medieval commentators; but
with the Revival of Learning:, he had his revenge, in that his work
{Dc re media na) was one of the first medical books to be printed

(1478), afterward passing through more separate editions than
almost any other scientific treatise. This was due largely to the
purity and precision of his literary style, his elegant Latinity

assuring him the title of Cicero medicorum. Celsus is the oldest

medical document after the Hippocratic writings, and, of the
seventy-two medical authors mentioned by him, only the work of

Hippocrates himself has come down to us relatively intact. The
De re tncdiciua consists of eight books, the first four of which deal

with diseases treated by diet and regimen, the last four describing

those amenable to drugs and surgery. The third book contains,

among other things, the first adumbration of heart disease (Cardia-
ciis), which }:)ecame the canon of subsequent knowledge in an-
tiquity.^ The fifth book begins with a classified list of drugs, fol-

lowed by a chapter on weights and measures, pharmaceutic meth-
ods and prescriptions, very much like a modern hand-book of

therapeutics. Celsus was the first to recommend nutritive ene-

mata. The sixth book treats of skin- and venereal diseases as well

as those of the eye, ear, nose, throat, and mouth. The seventh book
is surgical, and contains one of the first accounts of the use of the
ligature, and a classic description of lateral lithotomy. Under
the Romans, surgery (including obstetrics and ophthalmology)
attained to a degree of perfection which it was not to reach again
before the time of Ambroise Pare. Surgical instrumentation,
in particular, was highly specialized. Over two hundred different

surgical instruments were found at Pompeii. Herniotomy and
plastic surgery were known, as well as the operations for cataract,

version, and Cesarean section. Sufficient reason for all this may
be found in the constant contact of the Romans with gladiatorial

and military surgery, and the fact that the dissection of executed
criminals was sometimes allowed. Hippocrates said that "war
is the only proper school for the surgeon." Celsus is also very full

on the different malarial fevers of Italy and their treatment, on
gout, and on the treatment of different kinds of insanity. He was
the first important writer on medical history, and, in his Pro-
cemium, establishes the status of Hippocrates, Herophilus, Ei'a-

sistratus, and other great names of the past in the spirit of one who
might himself have said

I write as others wrote
On Suniuni's heig;ht.

' For a full account of the ancient conception of cardiac diseases, see
|Lanflsbcrs: Janus, Bresl., 1847, ii, .53-124.

' - Of the forty skin diseases described bv Celsus, alopecia areata is still

'"cmembered as "area Celsi."
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The close aiiH careful invest i^at ion of tlie sources of Celsus l)y Max Well-
niann' sun^esfs, hy eoiifroiitatioti and eoiiiparison of many i)arallel passa^iies,

tliat tliis jireat text is |)rol);il)ly a (onii)ilati(>ii, perhaps a translation, deriviu}!;

mainly from tlie tiemiine Ilippoeralic writings, from tlii' frajiment on fistula by
Aselepi:i(lt's' pupil, the surjieo!i Me>;es, from the pharm.aeolojiic and tlierapi'Utie

writings of Ileraelides of 'Parent um (includinji his cxeyii-sis of llippoer.ates) and
from Aselepiades liimself and his school. In WCllmaim's \-ie\v, the ])resumal)le

(irei'k .source of C'elsu.s would then be some medical handl)ook for the laity,

written before 2() A. D. by one Cassius Felix, a body-physician to Tiberius
C'u'sar. Of the lOo dilTerent editions of Celsus extant, the most interestinji are

the Klorentine cililio /iriiin ps (147.S), the Milan imprint of 14S1, the \'enetian

imjjrint of lo'it (the rarest and costliest of alb, the Aldine of l.Tio, and the
handsome I'Mzevir of 1().")7. 'i'he standard modern edition is that of Daremberp;.
Viewed simply a.s a book, the best accoimt of Celsus in any Ianjiuafj;e is un-
questionably the lucid and scholarly essay of I'aul Broca.^

The tlii'oo loadiiif^ (Jrock siu'fi'con.^ of the period coiilcinporaiy

with Celsus were the Pneuinatists, Heliodorus, Archis<'nes (both

mentioned in Juvenal and the latter contemporaneous with Celsus),

Antyllus, contemporaneous with Calen, all of whom have come
down to us in the compilations of the Byzantine writers. Helio-

dorus, who antedated Celsus, gave the first accoimt of ligation and
torsion of blood-vessels, and was one of the first to treat stricture

by internal urethrotomy. He also described head injuries, the

o])erative treatment of hernia, circular and flu)) amputation. The
latter procedure was fully described l)y Archigenes of Apamea,
and both surgeons employed ligatures, which, in Galen's time, were

to be bought at a special shop in the Via Sacra. Antyllus, long

before Daviel, mentions the removal of cataract by extraction

and suction, but his name and fame are permanently associated

w'ith his well-known method of treating aneurysms by apph'ing

two ligatures and cutting down between them, which held the field

until the time of John Himter.

Pedacius Dioscorides, the originator of the materia medica,

was a Greek army surgeon in the service of Nero (54-(i8 A. D.),

and utihzed his opportunities of travel in the study of plants. His

work is the authoritative source on the materia medica of antiq-

uity, of which he describes about 600 plants and plant-pri" ciples,

over a hundred more than Theophrastus. As Theophrastus was
the first scientific botanist, so Dioscorides was the first to wriie on

medical botany as an applied science. His first book deals with

aromatic, oily, gummy, or resinous plant products; the second with

animal products of dietetic and medicinal value and with cereals

and garden herbs; the third and fourth, with the other medicinal

plants. His classification was riualitative, as in a materia medica,

rather than botanical, but, like Theophrastus, he recognized natural

families of plants before Linnaeus, Adanson, and Jussieu. His

' Wellmann: A. Cornelius Celsus : eine Quellenuntersuchung, Berlin, 1913.

- Conferences historiques de la Faculte de medecine," Par., 1865, 445-497.
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descriptions were followed, "word by word," for sixteen centuries,

and iiis book, sa3's Greene,' has l)een more attentively studied by
learned men than any other botanical work, with the possible ex-

ception of Bauhin's Pinax (1623). Up to the beginning of the seven-

teenth century the best books on medical l)otany were still simple

connnentaries on the treatise of Dioscorides, which is the historic

source of most of our herlxil therapy, even of the famous medieval
substitutes for anesthesia. Mandragora wine {oi^o'i (lavdjiayofiiTriii)

is prescribed internally by Dioscorides as a draught for insomnia

or pain, and in three places (iv, 76) he recommends it explicitly

in surgical operations or cauterization, whether per as, as a clyster,

or as an inhalation (iv, 81-).

The most interesting editions of Dioscorides are the Aldine of 1499 (Greek
text), the Stephanus of lolG (Latin translation of RuelUns), the rare bihngual
text of Cologne (1529), and the Italian commentary of Mattioli (Venice, 1544),
;ils() extreni(>ly rare. The Gra>co-Latin text of Kurt Sprengel (Leipzig, 1829-
30), the definitive Greek text of Max Wellmann (1906-7), and the German
translation, with marginalia, by J. Berendes (Stuttgart, 1902) are all valuable.
The spurious Latin MS. of Dyascorides dc herbis Jemininis in the Hofbiblio-
thek at Munich, with its 500 illustrations, as also the more complete codex
(9332) in the Bibliotheque Nationale (Paris), which was executed about 540
A. D., and was the source of Gariopontus, Macer Floridus, the Diaeta Theodori,
and other medieval compilations, is now known to medical scholars as "pseudo-
Dioscorides."' The four authentic Greek MSS. are the codices of Naples,
Constantinople (at Vienna), the illustrated Paris codex No. 2179, and the
MS. of Sir Thomas Phillips (Cheltenham).

Aretaeus the Cappadocian, who also lived either under Domitian
or Hadrian (second to third century A. D.), comes nearer than any
other Greek to the spirit and method of Hippocrates, and is on this

account more readily appreciated by modern readers. As Max
Wellmann has shown, by careful comparison of texts, his work
really derives from the writings of Archigenes, and he is thus om*

most important source for the teachings of the Pneumatic School.^

As a clinician, he ranks next to the Father of Medicine in the

graphic accuracy and fidelity of his pictures of disease, of which
he has given the classic accounts of pneumonia, pleurisy with

empyema, diabetes, tetanus, elephantiasis, diphtheria (ulcera

Syriaca), the aura in epilepsy, the first clear differentiation be-

tween cerebral and spinal paralysis, indicating the decussation of

1 E. L. Greene: "Landmarks of Botanical History," Wash., 1909, 151-155.

^ For the citations, see Husemann's elaborate study in Deutsche Ztschr.
f. Chir.. Leipz., 1S95-6, xlii, 577-587.

3 H. Stadler: Janus, Amst., 1899, iv, 548-5.50.

^ See Wellmann: Die pneumatische Schule, Berlin, 1895, 22-64. The
relation between Aretaeus and Archigenes was first noted by Sprengel. C. W.
Klose (.Janus, Gotha, 1851, i, 105; 217) maintained that Aretseus preceded
.\rchigenes and was copied by him, but Wellmann's view seems the more
probable. For the manv attempts to fix the lifetime of Aretseus, see Klose,
p. 109.



102 HiSTOin OF MEDICINE

tlio pyrMinids and a V(M-y full account of th(> (liCfiM'ont kinds of

insanity. Althouiih not ('(pial to the latcM- Aotius in (ho accuracy

of his transcriptions from Archif^cMics, Arctimis is easily the most

attractive medical author of his time. He was essentially a stylist,

and the character of his Ionic Greek is said to indicate a late period.

His work is preserved in the faulty Greek text of 1554, in A\'ij2;an's

valued Clarendon Press (>dition (Oxford, 1723), the Leipzi}>; tc'xt

of C. G. Kiihn, and the Greek text with English tianslation by

Francis Adams (London, 1858).

Another great eclectic was Rufus of Ephesus, who lived in the

reign of Trajan (98 117 A. I).), and whose literary remains and

fragments have been preserved in the Paris text of 1554, and that

of DaremlxM-g (Paris, 1879). ||

Ho wroto a little work on anatomy in which he described the capsule of

the crystalline lens, the membranes of the eye, the optic chiasm, and the

oviduct in the sheep. He also gave the first descriptions of trauniatic ery-

sipelas, epithelioma, and bubonic j)lague (derived from Alexandrian sources).

He added many new compounds to the materia medica, of which his "hiera,"

a purgative containing colocynth, became celebrated. R\ifus was a good
surgeon and described all the knowTi methods of hemostasis, "digital com-
pression, styptics, the cautery, torsion and the ligature" (Osier).

Soranus of Ephesus of the second century A. D., a follower of

the jNIethodist school of Asclepiades, is our leading authority on the

gynecology, obstetrics, and pediatrics of antiquity. His treatise
|

on midwifery and diseases of women, preserved in Dietz's Greek
text (Konigsberg, 1838^), was the original of such famous works

as Roslin's Rosengarten (1513), and Raynalde's "Byrthe of Man-
•kynde" (1545). Most of the supposed innovations in these books,

such as the obstetric chair or podalic version, have been traced

back to Soranus. After Soranus, there were no real additions to

obstetrics before the time of Pare, some fifteen hvnidred years

later. The pediatric section in Soranus is the finest contribution

to the subject in antiquity, containing the most rational precepts

as to infant hygiene and nutrition, with separate chapters on
infantile diseases, including a recognizable account of rickets.

The "Natural History" of Pliny the Elder (23-79 A. D.), of

which Books XX-XXXH deal exclusively with medicine, is a

vast compilation of all that was known in his time of geography,

meteorology', anthropology, botany, zoology, and mineralogy and is

interesting for its many curious facts about plants and drugs, its

sidelights on Roman medicine, and its author's many slaps at

physicians. After the invention of printing it passed through

more than eighty editions.

1 Later editions by Ermerins (1869), Valentine Rcse (1882), and one in

preparation by Joh. lUberg.
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It contains tho original roforenccs to many unique things, such as scurvy
{stnmacncc) , Druidical medicine, supcrfoetation and atavism (ip.se avum
rcgctKi'dvil .Efliiopum), the case of Marcus Curius Dentatus, wlio was horn
with teeth, the artificial iron hand of Marcus Sergius, the great-grandfather of

Catiline,! iVIithridates' experiments with poisons, or Nero's use of the monotile

or lorgnett(> {A'cro princeps gladintorum pugnas spectabat in smarngdo), whitih,

some writers think, may have b(M>n an actual eyeglass. The botanical (>rrors

of Pliny remained unchallenged until the time of Nicholas Leonicenus (1492).

The ancient period closes with the name of the greatest Greek
physician after Hippocrates, Galen- (131-201 A. D.), the founder

of (experimental physiology. Born an architect's son at Pergamus,

(lalen's youth and old age were those of a peripatetic. His life

was one long Wanderjahr. At Rome, where he conmienced prac-

tice in 164 A. D., he soon attained the leadership of his profession,

l»ut retired early to devote himself to study, travel, and teaching.

V ompared with Hippocrates, Galen seems like the versatile many-
sided man of talent as contrasted with the man of true genius. He
was the most skilled practitioner of his time, but left no good ac-

counts of clinical cases, only miraculous cures. He usually got his

patients well, and to this end instituted an elaborated system of

polypharmacy,^ the memory of which survives in our language in

the term "galenicals," as applied to vegetable simples. Galen's'

place in science is very high, but his roving disposition undoubtedly

did much to develop that cocksure attitude of mind which made
his writings the fountain-head of ready-made theory, or what
the Germans call "goly^ragmatism." He had an answer ready

for every problem, a reason to assign for every phenomenon. He
elaborated a system of pathology which combined the humoral
ideas of Hippocrates with the Pythagorean theory of the four ele-

ments and his own conception of a spirit or "pneuma" penetrat-

ing all the parts. Referring all pathologic phenomena back to

these postulates, Galen, with fatal facility and ingenuity, proceeded

to explain everything in the light of pin'o theory, thus substituting

a pragmalical system of medical i)hilosophy for the plain notation

and interpretation of facts as taught by Hippocrates. The effect

of this dogmatism and infallibility upon after-time was appalling;

for while Galen's monotheism and piety appealed to the Moslems,
his assumption of omniscience was specially adapted to appease the

mental indolence and flatter the complacency of those who were
swayed entirely by reverence for authority. Up to the time of

' See Sudhoff: Mitt. z. Gesch. d. Med., Leipz., 1916, xv. No. 1.

' From the fifteenth century on, the erroneous form "Claudius Galen"
has been much employed. Klebs (Prosopograpliii^ imi)erii Homaiii, 1S97, I,

374-;i,S0), shows it to be a misreading of Cl[arissimus] Cialen. (Sudhoff.)

•^ Asclopiades, Allbutt says, tended to dissipate the specific in the uni-
versal (physiologic therapeutics); Galen, proceeding from a theoretic mono-
theism, tended to lose the universal in the particular (polypharmacy).



104 IIISTOHY OK MKIMCINE

\'osalius. Europoaii modiciiu^ was one \'asl (injumcntuvi ad liotnim in,

ill wliicli cviM-vthiiiii; i'(>latiii.u' to aiiatoiny and physiolof^y, as well

as (lis(\is(\ was rct'cn-iMl l)ack to ( lalcn as a final aiithoril y, from
whom thcM'c could Ix" no ai)poal. Aft(M' his death, l']uro|)can

iiKMJiciiK' vcMuaincd al a dead Icvc^l f'oi' iK^arly f()Ui1(>('n ccntui'ics.

(lalcn was the most \-oluminous of all the ancient writers and
the ji'reatest of the theorists and systematists. His works are a

jlifiantie encyclopedia of the knowledj^e of his time, inclutlinR nine

l)()()ks on anatomy, seventeen on physiology, six on pathology,

sixteen essays on the pulse, the M{>gatechne (ylr.s mayrid) or thera-

peutics (fourteen books), the Microtechne (Ars parva) or "prac-

tice," and thirty books on pharmacy. He gave us the four classic

symptoms of inflannnation, differentiated pneumonia from pleu-

risy, was the first to mention aneurysm,' sc^parating the tj-auma1ic

from the dilated form, described the different forms of phthisis,

mentioning its infectious nature and proposing a full milk diet

and climatotherapy (sea voyages and dry (^levated places) for the

disease; he understood the diathetic relation l)etw^een calculus

and gout, and his prescriptions indicate a most intelligent use of

opium, h3'0scyanms, hellebore and colocynth, hartshorn, turpen-

tine, alcohol (wine), sugar diet (honey), grape-juice, barley-water,

and cold compresses. He introduced the doctrine of the four

temperaments and set the pace for a fantastic pulse-lore or ars

sphygmica, which was still in vogue in the eighteenth century. He
traveled far to learn all he could about the native remedies of

different regions, and even paid two special visits to the isle of

Lemnos in order to investigate the therapeutic value of its sacred

sealed earth (terra sigillata-). As an anatomist, Galen gave many
excellent descriptions, especially of the motor and locomotor

systems, but his work was faulty and inaccurate, as being based

largeh' on the dissection of apes and swine. He studied osteology

in the ape (Macacus ecaudatus) and from stray human skeletons,

such as that of the robber he once found on a lonely mountainside.

His myology was based mainly upon the study of the musculature

of the Barbary ape {Macacus inuus), but he clearly understood the

difference between origin and insertion and knew most of the

muscles and their functions, although he had little nomenclature.*

His splanchnology' ^vas defective and erroneous; his neurology is

the best feature of his anatomical work. From his dissections of

the brains of oxen, he distinguished the dura mater and pia mater.

1 "Methodus Medendi," lib. v, f. 63 (Linacre's translation of 1519).

-C. J. S. Thompson: Terra sigillata. Tr. XVII. Internat. Med. Cong.,

1913, Lond., 1914, sect, xxiii, 433-444.

3 J. S. Milne: Galen's knowledge of muscular anatomy, ibid., 389-400.
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the corpus callosuni, the (hii'd and fourth ventriclos with the iter

(Sylvian a(iue(hict), tlie fornix, corpora (luach-igeniina, vernii-

forin process, calamus scriptorius, hypophysis and infundibulum.

( )f the twelve cerebral nerves, he knew seven pairs, ^ also the sympa-
thetic ganglia, which he described as the reenforcers of the nerves.

His treatise on anatomical "a(hninistration" or method was the

Inst tn^itise (m dissection,- and authoritative through the centuries.

His contril)utions to the science were accepted as finalities up to

the time of Vesalius. But if Galen's anatomy failed in the long

run, through the fact that it was simian, canine, bovine, porcine,

rathei' than liuman, and because he suljordinated accurate descrip-

tion of structures to speculation about their functions, he was the

first and foremost contributor to experimental physiology before

Harvey. He was the first to describe the cranial nerves and the

sympathetic system, made the first experimental sections of the

spinal cord, producing hemiplegia; produced aphonia by cutting

the recurrent laryngeal; and gave the first valid explanation of the

mechanism of respiration. He showed that the arteries contain

l)!ood (by performing the Antyllus operation), and demonstrated
the motor power of the heart by showing that the blood pulsates

between the heart and a ligated artery, but not beyond it. Like

the Alexandrians, he inferred that the arteries and veins anasto-

mose "through certain invisible and extremely small vessels"

(Osier). He also showed that an excised heart will beat outside

the l)0(i>-, a common incident at the sacrificial rites, and good evi-

dence that its beat does not depend upon the nervous system. In

these matters Galen gave to medicine that method of putting

questions to nature and of arranging things so that nature may
answer them, which we call experiment. Daremberg once re-

peated all of Galen's experiments in the Jardin des Plantes. In

his physiologic speculations aI)out his findings, Galen spoiled his

work by his mania for teleology, which he got from Aristotle's

reading of nature. His bump of reverence was inordinately de-

veloped, and although he was I'ight in his primary assumption that

structure follows function, his enthusiasm led him into the strang-

est and most arbitrary hypotheses l)ased a 'priori upon his centric

idea that every thing in nature shows an element of design and
the goodness of the Creator. Modern biologists see the living

ri-eature and its life-history as the resultant of the parallelogram
ot two forces, the reaction of the innate heredity against the outer

environment. They reason that differences in structure are the

' For (lulcn's knowledge of the eerebral nerves, see Th. Beek, AreJi. f.

r.esch. (1. Med, Leipz., 1909-10. iii, 110-114.

- For Clalen's teehiiifiue in dissection and vivisection, see Friedrich
lllrich, Leipzig diss. (Inst. f. Gesch. d. Med.), 1919.
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rosultant of adaptation lo llic stress and strain of onvironniont.

liut Cialon, as Xcuhurj^cr puts it, made his whole physiological

theory "a skilful and well-instructed special pleading for the cause

of design in nature," whereby he lost himself in a priori specula-

tions "to explain nature's execution l)eforc even hei- mechanism
had been demonstrated." Mis contributions to the physiology of

the nervous, respiratory, and circulatory systems, however faulty,

were the only real knowledge for seventeen centuries.'

There are three (lalenic superstitions which, througii their

plausil)le character, have had a great deal to do witli preventing

the advancement of medical science. First, the doctrine of Vital-

ism, which maintained that the blood is endued with "natural

spirits" in the liver, with "vital spirits" in the left ventricle of the

heart, and that the vital spii-its arc converted into "animal spirits"

in the brain, the whole organism being animated b}' a "pneuma."
Modifications of this theory, however attractive, have driven

physiology into manj^ a delusive blind alley, even up to the time of

Driesch. Second, the notion that the blood, in its transit through

the l)ody, passes from the right to the left ventricle l)y means of

certain imaginary invisible pores in the interventricular septum,

prevented theorists from having real insight into the circulation

until the time of Harvey.- Third, the idea that "coction" or

suppuration is an essential part of the healing of wounds led to

those AraVjist notions of "healing by second intention," setons and
laudable pus, w'hich, although combated by Mondeville, Paracel-

sus and Pare, were not entirely overthrown before the advent of

Lister.

Of the many editions of Galen's works, the most important are the Aldine
Greek text of 1525 (five volumes), the Basel edition of 1538, with the initial

letter by Holbein, and the nine different editions of the Latin text published by
the house of Giunta at Venice between the years 15-41 and 1625. Of Latin
translations, Conrad Gesner's (Basel, 1562), with the biographic illustrations

on the title page, and those of Linacre, are perhaps the most famous. Among
the modern editions, the best are the twenty-volume Greek and Latin text of

Ktihn (Leipzig, 1821-33^), with a valuable index, and Daremberg's anthology
in two volumes (Paris, 1854-6). Galen's seven books of anatomy, an Arabic
MS. of the Ninth Century A. D., with German translation and commentary

^ A possible exception to this statement would be the few physiologic

experiments made by Vesalius which, however, passed unnoticed in his time.

- Galen regarded the arterial blood (charged with "vital" spirits) and the

venous blood (charged vn\\\ "natural" spirits) as ebbing and flowing, back
and forth, through their respective channels, but ha\'ing no connection with
each other except through the interventricular pores. In like manner the

"animal (psychical) spirits" were supposed to course back and forth through
the hollow nerves, which became solid after death. For a good account of this

archaic phvsiologv. see Sir Michael Foster, "Lectures on the Historv of

Physiology/' Cambridge, 1901. pp. 12, 13.

^ For a valuable tabulation of Galen's citations from the older writers

(ed. Kiihn), see J. Zimmermann's Berlin dissertation (1902).
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by Max Simon (Leipzig, 19()()) is very valuahl(>. The most famous single

treatis(> of (lalen is his monograph on the physiologic and teleologic aspects of

the (litTerent parts of the human body (De L'^m Fartiuiii), the prototype of

all subseciuent "Briflgewater treatises." The Corpus medicorum (Jraicorum
(Leipzig and Berlin), a series of Teubner texts published under the auspices of

the collective scientific academies of Europe, will include all the Greek writers.

The standard .source for the minor Greek and Gra?co-Latin writers is Valentin
Rose's Anecdola grwca et grivco latina (Berlin, 1864-70).

Of the corulition of medicine under the Romans, considerable

is known, but Uttle need be said. Much of Roman medicine is

found in the secular writers, particularly the poets, dramatists,

satirists and epigranmiatists, and in the inscriptions.

Of the Latin writers, Plautus and Terence are remarkabl" for sidelights

on obstetrics and popular medicine; Lucretius for anatomy, physiology,
dietetics, hj'giene, climatology and the famous account of the plague at
Athens which terminates his sixth book; Virgil for veterinary medicine;
Horace, Juvenal, Persius and Martial for satirical sidelights on diseases and
drugs of the time, per-sonal hygiene, criminal abortion, insanity, and, with the
erotic poets (Ovid, Catullus, Tibullus, Propertius) for innumerable details

• bout sexual vices, venereal diseases, aphrodisiacs and cosmetics; Cicero and
I 111' younger Pliny for internal medicine; Lucan for vivid accounts of war
wounds and bites of poisonous .serpents; Livy for Roman medico-military
administration; Tacitus for the anthropology of ancient Germany; Suetonius
for the vices and mental disorders of the Cajsars. Horace, an intimate of the
physician Antonius Musa, gives semeiologic details with classic concision.

Ovid, in his account of the plague of iEgina, is a better epidemiologist than
Thucydides or Lucretius. Virgil, most learned in medicine, describecl anthrax
in sheep, and indicates the knowledge of contagion from herd to herd.

"Nee mala vicini pecoris contagia laedent."

Mosquito netting (conopeum) is mentioned by Horace and Juvenal. Aulus
Gellius is quite modern in his exposition of infant hygiene and nutrition.

Medicine in the Latin poets has been carefully stuflied by Prosper Meniere^
and Edmond Dupouy-; Birkholtz made an anthology of medical excerpts
from Cicero (1S06'') ; Jelliffe has studied the Roman psychiaters of the Augustan
period; but the whole field, so rich in details for medical historians, has been
but little explored.

Before the second century A. D., the Romans employed medical

slaves (servi medici), or relied upon their special medical gods
' I'Vbris, Scabies, Uterina, and the rest), with an occasional dilet-

tante interest in healing on their own accoimt. How the early

I toman citizens looked upon the Greek physicians has been seen.

I>ut even after Asclepiades, Galen, and Soranus had made the

status of medicine respectable, the Roman Quiritcs continued to

regard the profession as beneath them.

Some Romans, early and late, practised or wrote upon medicine, such as

"^iribonius Largus, author of Compositiones Medicorum (47 A. D.), a compila-

^ P. Meniere: Etudes medicales sur les poetes latines, Paris, 18.58.

- E. Dupouy: Medecine et mreurs de I'ancienne Rome, 2 ed., Paris, 1S92.

' Birkholtz: Cicero medicus, Leipzig, 1806.
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tion of drugs and pn^scriptions, who also left an important oxportorant mix-
ture for phthisis and lirst sujigcstcd the u.vc ot tlic electric ray-fisii in head-
aches; C^trlius Aurelianus, the liftli century neuroiofiist, who paraphrased
a lost work of Soranus of lOphesus on practice; (^uintus S<'renus Samoniiais,

who wrot(> a didactic poem on i)oi)ular medicine in the third century A. I),

(taken from l'lin\); Sextus i'lacitus I'ajjyriensis, who wrote a hook on animal
medicine (fourth century); \'indiciamis Aler, who wrote anatomic treatises and
a fornnilary in the same period; C'assius Felix, the su|)posed original source of

Celsus, and Theodorus I'riscianus, court physician to Oratian.

Besides the "medici" proper, there were the herb f>;atherers

(rhizotomi), the dnig-peddlers (phannacopoUv), the salve-dealers

(iingucntarii), the army surgeons {medici cohortis, medici legionis),

and the archiatri or bod.y physicians to the emperors, some of

whom were also public or connmmal {archiatri pojyidare.s). There

were also the less reputable iatroliptcr, or bath attendants, nicdicce

or i"(Mnale healers, saga' or wise-wonien, obstetriar, or midwives, the

professional poisoners (pharmacopm) , and lh{» depraved char-

acters who sold philters and abortifacients. A very dubious and
much satirized class were the eye specialists or octdists (medici

ocularii) who, each of them, sold a special eye salve stamped with

his own private seal, usually compounded of salts of zinc and
other metals. Nearly two hundred of these seals have been

found. The house of the Vettii, excavated at Pompeii, has a

nuiral painting, representing cupids and psyches as "unguentarii"

in the act of expressing, heating, testing and selling olive oil

(Peters). Many evidences of Roman medicine have been found in

Britain.^

A special feature of Roman medicine was the cultivation of wtuin public

baths (thermcp) and of mineral springs. General hydrotherapy was intro-

duced by Asclepiades, and no less than 1800 public baths had Vjeen founded
during the period 334 B. C.-180 A. D. (Haeser). The baths of Caracalla
and Diocletian had marble accommodations for 1600 and 3000 persons re-

spectively, the water being supplied from the great aqueducts. The estab-

lishments for cold bathing (frigidaria) often had a swimming-pool (jnsciria)

attached, but it is not known whether the warm baths Ucjndaria, cnlvlaria)

were heated as to the water or to the air of the room. The principal natural
springs were the thermal at Baiae near Naples, Thermopylae in Greece (espe-

cially patronized by the Emperor Hadrian), and, in the Roman Colonies, Aix
les Bains {Aquoe GratincE Allobrogum), Aix in Provence {Aquce Sextia-), Bag-
neres de Bigorre (Vicus Aquensii^), Baden in Switzerland {ThermojwlU), Baden
near Vienna {Aquas Pannonicce), Baden Baden (Civitas Aqvensis), Aix la

Chapelle (Aquisgranum), and Wiesbaden (Aqtice Matliacenses^). Military hos-

pitals (valetiidinaria) are mentioned by Hyginus, and have been excavated at

Neass {Castrum Novoesium) and Carnuntum (near Vienna). '

The Etruscans were wonderfully skilled in dentistry. Martial mentions
false teeth. Some remarkable specimens of Etruscan bridgework are pre-

iSee H. Barnes: Proc. Rov. Soc. Med. (Sect. Hist. Med.), Lond., 1913-

14, vii, 71-87.

2 Haeser: "Lehrb. d. Gesch. d. Med." 3. Aufi., Leipz., 1875, i, 494.
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sorvod in the museum of Corneto and have been described bv (lucrini and
Walsh.'

'rii(> Roman rite of lustration, or purification of a town-site, held or body
of i)(M)ple within an area, by a repeated i)roeessional around it, was intimately
connec'ted with the enumeration of troops before and after battle, and the
quinqueimial census of Rome. The Roman census, as conducted by the

censors, was probably a matter of military necessity.-

The spcH'ial talent of the Koinans was for military science and

the making and administration of laws. Their hygienic achi(^ve-

ments, such as cremation, the sensible, well-ventilated houses,

the great aqueducts, sewers, drains and pul)lic baths, were of far

greater consequence than their native literary contributions to

medicine. Yet even here, as Sudhoff sa\'S, they often produced hy-

gienic results without medical intention, things of hygienic value

but of non-medical origin.' Roman medicine, at best, can only

be regarded as an offshoot or subvariety of Greek medicine.

'(iuerini: ''History of Dentistry," New York, 1909, (i7-7tj, and J. J.

A\'alsh, "Modern Progress and Hi.story," New York, 1912, 79-108. For
ancient dental forceps, see Sudhoff: Arch. f. Gesch. d. Med., Leipz., 190<S-9,

ii, rvi-m, 3 pi.

- "Lustrum nominatum tempus quinquenniale a luendo, id est solvendo;
'|Und quinto quoque anno vectegalia et ultro tributa per cen.soree persol-

Mhantur," Varro: De lingua Latina, vi, 11. Cited by W. W. Fowler in

Anthropology luid the Classics, Oxford, 190S, 173.

^ Karl Sudhoff: "Hygienische Gedanken und ihre Manifestationen in

d.r \\'eltgeschichte," Deutsche Revue, Stutt., Oct., 1911, p. 43.
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The downfall of \hv W(\^t(^rn Homaii JMiipirc was mainly due
to the degeneration of the Roman stock through mixture with

weaker and inferior races, and the soldiers who had never known
defeat became an easy prey to (he invading barbarians of the

North, informed with the rugged and primitive virtues which they

themselves had once possessed. In the daj's of the Republic, the

Roman had matched the Spartan as a virile soldier and law giver,

essentially simple in mind and morals. In a state of society

"where wealth accumulates and men decay," he could not hold

his own w'ith the flexible, wily Greek of later times, nor with the

subtle, fatalistic Oriental, both of them more agile in mind and
more dexterous in action than he. Like the Normans in Sicily,

or those English colonists in Ireland, who became proverbially

Hihernifi ipsis Hibcrniorcs, he fell under that strange law by
which the conqueror, in the end, assimilates himself to the con-

quered people. By process of race-inmixture the Romans of the

fifth century A. D. had acquired the ''serene impartiality" of

spirit which Professor Huxley attributes to the mongrel races, and
some think that the malarial fevers which had begun to devastate

the Italian peninsula had as much to do wnth Aveakening their

fiber as the luxuries and dissipations to which they were continually

exposed.^ Degeneration of mind and body, with consequent re-

laxation of morals, led to mysticism and that respect for the au-

thority of magic and the supernatural which was to pave the way
for the l)igotry, dogmatism and mental inertia of the Middle Ages.

Under these conditions, the physician became more and more of a

mercenary, parasite and vendor of quack medicines. Long before

the downfall of Rome the magician, the thaimiaturgist, the pro-

fessional poisoner, and the courtezan who peddled drugs

—

Ambubaiarum collegia, pharmocopolEe,
Mendici, mimse, balatrones, hoc genus omne,

were familiar figures. In the Eastern Empire, the decomposition of

intelhgence was even more pronounced, and today the adjective

"Byzantine" connotes little more than luxury, effemination and

sloth. Through the conflict of Pagan and Christian modes of

1 In particular, W. H. S. Jones: Malaria and Greek history, Manchester,
1909. His ^^ew is vigorously opposed bv J. P. Cardamatis (Arcla. f. Schiffs- u.

Tropen-Hyg., Leipzig, 1915, xix, 273, 301).
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thoupjht, almost all of the intellectual energy of the period was dissi-

pated in religious controversy, while medicine had become an affair

of salves and poultices, talismans and pentagrams, with a nnnn-

bling of incantations and spells very like the backwoods pranks of

Tom Sawyer and Huckleberry Finn, or some of the vagaries of

Christian Science. There were doubtless good people, then as

now, but they did not come to the front, and there is joith in Gib-

bon's sarcasm about two pious characters of the period: "We
know his vices and are ignorant of her virtues." This supine cast

of mind and morals is well reflected in the Byzantine mysticism

of AVagner's Parsifal, and the figure of Kundry, the sorcerer's

minion, who brings nostrums from the far East to alleviate the

-sufferings of Anfortas, may serve as a sort of type and symbol of

Byzantine medicine. In spite of all that has been written by
Curtis, Finlay, Zinkeisen, and others, little more can be claimed

for Byzantium than is contained in the sentence of Allbutt: "The
chief monuments of learning were stored in Byzantium until

Western Europe was fit to take care of them."^ The solitary thing

the Eastern Empire did for European medicine was to preserve

something of the language, culture and literary texts of Greece.

Concerning this point, Hirschberg says conclusively that By-
zantium had no medieval period, l)ut simply went on "marking
time" in the past. This is borne out by the researches of other

historians, which show that the habit of compilation established

by the later Greek and Roman writers remained a set custom in

Eastern and Western Europe even beyond the Renaissance period.

Although the Byzantine power lasted over a thousand years (395-

1453 A. D.), medical history is concerned chiefly with the names of

four industrious compilers who were prominent physicians in the

first three centuries of its existence. Of these, the courtier Ori-

basius (325-403 A. D.), a friend and physician-in-ordinary to

Julian the Apostate and sometime quaestor of Constantinople, is

iliiefly remarkable as a torch-bearer of knowledge rather than as

an original writer, but his compilations are highly valued by
scholars in that he always gives his authorities, and, so far as is

known, quotes them exactly. Medicine is indebted to him for a

remarkable anthology of the works of his predecessors, many of

whom (the surgeons Archigenes, Heliodorus, Antyllus, for instance)

might otherwise have been lost to posterity. Galen in particular

he expounded with loving care and did much to establish hin) in

liis central position of authority during the Dark Ages. Like

< ialen, Oribasius took all knowledge for his province. His great

iSir T. C. Allbutt: Science and Mediaeval Thought, London, 1901, 65.

"^i"o also his illuminating Finlayson lecture in Glasgow Med. Jour., 1913,
Ixxx, 321, 422.
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(>ii('V('l(ipodi;i of ino(licin(> coinpriscd iiidccil over sovonty vnlunios,

(Icalinij; with all aspects of the siihjc^ct. Much of this has hcon

lost, hut its author ("pitoinizcd his kno\vlcd<>;(' in the little "Svuop-
sis"" wiiicii he made for the us(> of his son. His I'Jiipon'sld, or

popular treatise on medicine, had the rare merit of avoidiiifz; any
curr(>nt superstitions and inculcatinj? sound therai)eutic doctrine.

The student of medical history will read Orihasius to best ad-

vantafj;e in Darembcrjj;'s splendid six-volume edition, with tlie

paralli'l French translation (Paris, 1851-70).

Aetius of Amida, who lived in the sixth century, A. D., was also

a royal physician (to Justinian I, 527-65) and comes obsec/uii

(lord hifjh chamlierlain) at the court of Byzantium. He left an

extensive compilation, usually called the Tetrabiblion, which is

a principal authority for what we know of the w'ork of Rufus of

Ephesus an<l Leonides in surgery, Soranus and Philumenus in

gynecology and obstetrics. The first eight books were iiul)lished

at \>nice in 1534, the hitherto unprinted books IX-X\T being

now in preparation by Max Wellmann. Aetius gives a description

of epidemic diphtheria not unlike that of Aretaus, mentioning

i:)aralysis of the palate as a sequel, and his work contains the best

account of diseases of the eye, ear, nose, throat and teeth in the

literature of antiquity. He has also interesting chapters on goitre

and hydrophobia. Much of Aetius, as Max Wellmann has shown,

is taken from Archigenes through Philumenus. His accounts of

elephantiasis, ileus, the varieties of headache, pneumonia, pleurisy,

epilepsy, and the treatment of these conditions, are far more ac-

curate than those of Aretseus, whose w'ork also derives from the

same common source. In surgery, he supplies many of the lost
j

passages in Oribasius, and describes modes of procedure (tonsillot-
)

oni}', urethrotom}', treatment of hemorrhoids) not found else- i

where. To him is due the first description of ligation of the
j

brachial artery above the sac for aneurysm, which w^as later done
j

by Cluillemeau (1594) and Anel (1710), to become in time the
i

Hunterian method (1786) (OslerM. Aetius recommended many
j

salves and plasters, and is supposed to have been a Christian by '

reason of the charms and spells he proposes for their preparation.

Thus, in preparing a plaster, he says, one should intone repeatedly,
,

"The God of Al)raham, the God of Isaac, the God of Jacob, give
j

virtue to this medicament." To remove a bone stuck in the throat,

one should cry out in a loud voice: "As Jesus Christ drew Lazarus

from the grave, and Jonah out of the whale, thus Blasius, the

martvr and servant of God, commands 'Bone come up or go

down.'
"

1 Osier: Lancet, London, 1915, i, 950. Osier says that the original de-

scription of Aetius was WTongly attributed by Sprengel to Philagrius.
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Alexander of Tralles (525-G05), a much traveled practitioner

who finally settled in Rome, was the only one of the Byzantine

compilers who displayed any special originality. Although a

follower of (Jalen, his Fradica (first printed at Lyons in 15040

contains some descriptions of disease and some prescriptions which

seem to be his own, notably those containing burnt substances.

His accounts of insanity, gout and the dysenteric and choleraic

disorders are al)ove the average. He has a highly original chapter

on intestinal worms and vermifuges, and he is said to have been the

first to mention rhubarb, and first recommended colchicum (her-

modactyl) in gout. Like Galen, he recommends a full milk diet,

change of air and sea voyages for phthisis, but his other prescrip-

tions are often disfigured by the obtrusion of the usual Byzantine

spells and charms.

Paul of iEgina (625-690), the last of the Greek eclectics and
ccimjiilors, was the author of an Epitome of medicine in seven

hooks, first printed by the Aldine press at Venice in 1528 and 1553,

later in th(^ modern text (with French translation) of Rene Brian

(Paris, 1855), and Englished for the Sydenham Society by Francis

Adams (London, 1834-47^1. Although he was a physician of high

repute, we may judge how low medicine had sunk in the seventh

century by his apologetic statements in regard to any lack of

originality on his jjart. He frankly admits that the ancients have

said all that could be said on the sul)ject and that he is only a

humble scribe. Paul was, however, a very capable surgeon, and
the sixth book of his Epitome was the standard work on the sub-

ject up to the time of Albucasis, who indeed drew upon it for most
of his information. Paul gives original descriptions of lithotomy,

trephining, tonsillotomy, paracentesis and amputation of the

breast, but stopped short of opening the chest for empyema. In

describing herniotomy, he recommends removal of the testicles,

a mutilation which was perpetuated by the Aral)ians and continued

to be the vogue with the outcast medieval surgeons until far into

t ho sixteenth century. Paul gives the fullest account we have of the

<•>(' surgery and military surgery of antiquity. He mentions

the frecjuency of naval physicians in his time. He omits all refer-

ence to podalic version, and as his authority was upheld by the

Aral)ians, the procedure disappears from literature until the time

of R()slin and Pare.

Among the minor writers of the Byzantine period, we may men-

' Modorn rcadors may consult the admirable edition of Alexander Tralli-
;imis l)y Theodor Pusehmann (2 vols.), Vienna, 1878-9, with German transla-
tinn and biographic introduction.

- A valuable German translation, with commentary, by J. Ber(>ndes, was
imblished in Janus, Amst., 1908-13, passim, and at Leyden (E. J. Brill, 1914).
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tioii Puhlius Vopiolius Roimtus, a horse (r;i(l(>r :uh1 farrier of tlie

fifth centiirv, A. D., wlioso Ars ]'c!<rin(in'(i, jjiihlishcd at l^asel

in ir)2S, contains tho first authentic account of f>lan(lers; and

Tlieophihis Protospatharius, physician and captain of the s'uird

to tho ICmperor HeracHus (()()3-G41), and a contemporary of Paul

of /K<j;ina. He left an orifiinal d(>scription of the i)ahnaris brevis

nuiscle and the olfactory nei've, and wrote a treatise on the urine'

which for centuries upheld the Galenic doctrine that the latter is a

filtrate of tho blood, secreted in the portal vein and vena cava.

The same doctrine was maintained unchanp;ed in the thirteenth

century by Johannes Actuarius, the last of the Byzantine writers,

whose elal)orate treatise on the urine made the notion authoritative

with the absurd "water-casters" of a later time. He is memorable
as the first to use a graduated glass for examining the urine, al-

though the markings upon it were not quantitative but qualitative,

indicating the possible position of the different scums, precipitates

and sediments.

During the Byzantine period, an interesting contribution to

clinical medicine was made by the Fathers of the Christian Church,

namely, the description of the earlier epidemics of smallpox.

Eusebius described a Syrian epidemic in 302 A. D., another was described

by Gregory of Tours in 581, and the term "variola" was first employed by
Marius, Bishop of Avenches, in 570. It is said that the disease was also

described in the Irish monastery records of 675 A. D. as "Bolgagh" and "Galar
Breac." The Chronicle of St. Denis (580) mentions fliphtheria as esquinancie.

Baronius described Roman epidemics of 856 and 1004, and Cedrenus records

a Byzantine epidemic of 1039 as cynanchp (Hirsch). Jeanselme gives a careful

and circumstantial account of gout at the court of Byzantium, ^ derived from
the local historians and patristic writers. The symptoms of the disease were
well described, the causes located, and there was extensive treatment, but the

term "arthritis" connoted both gout and chronic rheumatism until the seven-
teenth century.

In 1495, a valuable illustrated collection of surgical MSS. made by the
Byzantine physician, Niketas, 900 A. D., was purchased in Crete by Janos
Laskaris for Lorenzo de' Medici, was subsequently acquired by Cardinal
Nicolas Rudolfi and is now one of the treasures of the Laurentian Library at'

Florence (Codex Ixxiv, 7). This contains 30 full-sized plates illustrating the

commentary of Apollonius of Kitium on the Hippocratic treatise on disloca-

tions (irepl apBpoiv) and 63 smaller cuts scattered through the pages of

Soranus' treatise on bandaging. The Apollonian pictures, which are also to be
found in Codex 3632 of the University Library at Bologna, are pen and brush
drawings in dark brown tone representing the various manipulations and ap-

paratus employed in reducing dislocations, the figures in each case being sur-

mounted by an archway of ornate BiJ-zantine design. Their origins, Sudhoff
thinks, go back to Alexandria or Cyprus, where Apollonius wrote his commen-
tary during 81-58 B. C. They were undoubtedly transmitted directly from an-

tiquity,^ and, therefore, represent the genuine Hippocratic traditions of sur-

1 Edited by W. A. Greenhill (Oxford, 1842).

^ E. Jean.selme: La goutte a Byzance. Bull, Soc. frang. d' hist, de mM.,
Par., 1920, xiv, 137-164.

^Sudhoff: Beitrage zur Geschichte der Chirurgie im Mittelalter, Leipzig,

1914, 4-7.
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gical practice as transmitted through later (Ireek channels to Byzantium.
The two sets of pictures were reproduced in freehand style by the Renaissance
artists Jan Santorinos and Francesco Primaticcio and these reproductions were
used by Guido Guidi to illustrate his surgical collections (Paris, 1544i). The
treatise of Apollonius has since been reprinted, with the illustrations by Her-
mann Schone (1896^). The 200 designs used by Guido Guidi have been
reproduced by H. Omont.'

1 The pictures are to be found in Guido Guidi 's Chiurgia e greco in latinum
conversa (Paris, 1544), in vol. iii of his "Ars Medicinalis" (Venice, 1611), in

his Opera Omnia (Frankfort, 1608), and in Conrad Gesner's collection De
chirurgia scriptores oplimi, Ziu-ich, 1555, 321-358 (Sudhoff).

- Apollonius von Kitium : lUustrierter Kommentar zur der Hippo-
kratischen Schrift irept aoOpwv, hrsg. von H. Schone, Leipzig, 1896.

' Bibliothequ nationale. Departement des manuscrits. Collection de
chirurgiens grecs (MS. latin, 6866). Ed. H. Omont, Paris [s. d.].



THE MOHAMMEDAN AND JEWISH PERIODS
(732 1096 A. D.)

By the swords of AIohainnuHl aiul his ciiiirs, the wild outlaw

clans of the Asian and African deserts were converted into nations

capable of acting as military and social units, l)ut it was not until

lonfj; after his death, when the mighty empire which he founded was
sul)dividedinto caliphates, that the sciences and arts were per-

mitted to develop. During the period of conquest and conversion,

the fanatical, fatalistic zeal of the Moslems tended naturally

toward the destruction and persecution of the things of the mind.

While the principal service of Islam to medicine was the preserva-

tion of Greek culture, yet the Saracens themselves were the origi-

nators not only of algebra, chemistry and geology, but of many of

the so-called improvements or refinements of civilization, such as

street-lamps, window-panes, fireworks, stringed instruments, culti-

vated fruits, perfumes, spices, and that "often-changed and often-

washed undergarment of linen or cotton which still passes among
ladies under its old Arabic name."^ In the intellectual sphere, the

monotheism and the dialectic tendencies of Galen and Aristotle

appealed strongly to the Mohammedans. Galen's polypharmacy

in particular appealed to these natural chemists, and his haphazard

"polypragmatism" was molded by them into iron-clad dogma.

The Oriental idea that it is sinful to touch the human body with

the hands did little to advance anatomy or surgery. The general

trend of Oriental religious fatalism was toward contemplative

brooding and resigned submission to authority and such eager-

ness or free-play of the mind as the Moslems possessed was ex-

pended in hair-splitting subtleties. Thus the intellectual tend-

encies of the Middle Ages were determined for them in advance,

and, if we may trust the statements of men so different as Sir

Henry Layard, Sir Henry Maine, and the ophthalmologist Hirsch-

berg, the great mass of the people in the East detest all reforms and

scientific inquiry' to this day. We call the medical authors of the

Mohammedan period "Arabic" on account of the language in

which they wrote, but, in reality, most of them were Persian or

Spanish-born, and many of them were Jewish.

1 Draper: "History of the Intellectual Development of Europe," New
York, 1<S76, ii, pp. 33, 34. The Alhambra, like the Cretan palace at Knossos,

contains a specimen of the sanitary invention known in Europe as W. C.

116
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The IMohanimedan physicians themselves owed their medical

knowledge, in the first instance, to a persecuted sect of Christians.

Xestorius, a priest who had been made patriarch of Constantinople

in 428, taught the heretical doctrine that Mary .should not be

styled the ^'Mother of Cod" but the "Mother of Christ." In con-

sequence, he and his followers were driven into the desert and, like

the Jews after them, took up the study of medicine because of

religious and social ostracism. The Nestorian heretics gained

Pfif^c-^.:,;^ r^^ '-fy ^rr^,T<^»->,r^iriy«^ m'V?<^-^if'^l

Schema of the brain, crossing of the optic nerves and cross-section of the
fvos, showing Ions, vitreous, retina, conjunctiva, cornea and tunics. From
MS. 924 in the New Mosque at Constantinople (Pansier, Hirschberg, Sudhoff).

cnritrol of the school at Edessa in Mesopotamia, with its two large

hospitals, and made it a remarkable institution for teaching medi-
cine, but were driven out by the orthodox Bishop Cyrus in 489.

Fleeing to Persia, where their theologic doctrines were welcome,
they established the famous school at (Jondisapor, which was the
true starting-point of Mohammedan medicine.

The Eastern (or Bagdad) Caliphate (750-1258) was under the
sway of the Abbasides, who were friends of learning and science
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and included such lil>ci-;il-iiiin(lc(l rulers as tlic caliphs Al-l\Iaiisur

{7')4-77n), llaruu al-Kashid (TSU S()2) and Al-Mcianuni (Si;i s;«).

Those inonarchs encouraged the collection and coi)yinf>; of Clreek

manuscripts, and the earlier centuries of the Mohammedan period

were oceuj)iod in translating the works of Hippocrates, Galen,

Dioseorides and other (Ireek classics into Arabic. The principal

Arabic translators in the eighth and ninth c(>nturies were Johannes

i .t

^'Mj^^-^if

.<: M
Arabic schema of the head, eyes, and "sight spirit," which proceeded from

the brain to envelop the object of vision and carry it back to the crystalline

humor. (From a Persian MS. of the seventeenth century.) Meyerhof and
Priifer (Sudhoff's Archiv, 1912, vi, 26).

Mesue the elder (777-837), called Janus Damascenus, a Christian

who became director of the hospital at Bagdad, and the Nestorian

teacher Honian ben Isaac (or Johannitius) (809-873), whom
Withington calls "The Erasmus of the Arabic Renaissance."

Johannitius had an adventurous career, translated Hippocrates,

Galen, Oribasius, and Paul of ^gina, and was in his day the lead-

ing medical spirit of Bagdad. He wrote a commentary on Galen's

Microtechne (Isagoge in Artem parvam) and the oldest treatise
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in Arabic on eye diseases (Hirschberg')- The ten sections have
l)een translated b}^ M. Meyerhof and C. Priifer of Cairo, with

an interpretation of Honain's theory of vision, and interesting

plates representing the "schematic eye" (Cairene MS.) and the

Galenic "sight-spirit" (Sehgeist), which was supposed to pro-

ceed from the brain via the nerves to envelop the object seen,

proceeding thence to the crystalline humor to complete the act of

vision.

The greatest i:)hysicians of the Eastern Caliphate were the

three Persians, Rhazes, Haly Abbas, and Avicenna.

Rhazes (860-932), a great clinician, ranks with Hippocrates,

Aretaeus, and Sydenham as one of the original portrayers of disease.

His description of smallpox and measles is the first authentic ac-

count in literature, a classic text, preserved in the original Arabic,

with parallel Latin translation, in Channing's edition (London,

1766). Although smallpox had been vaguely described as early as

the sixth century by some of the church fathers and by the seventh

century chronicler, Aaron (cited in the Continent of Rhazes),

the account of Rhazes is so vivid and complete that it is almost

modern. His great encyclopedia of medicine, the El Hawi, or

Continens, which Haller preferred to any other Arabic treatise, is

preserved in the Latin translation of Feragut (Brescia, 1486).

Made up of an enormous mass of extracts from many sources,

together with original clinical histories and experiments in thera-

peutics, it reveals Rhazes as a Galenist in theory, although he was
a true follower of Hippocrates in the simplicity of his practice. The
ninth book of Rhazes, which was translated by Vesalius and com-
mentated by Gatinaria, was the source of therapeutic knowledge
until long after the Renaissance.

Haly ben Abbas, a Persian mage, who died in 994, was the

author of the Almaleki ("Liber regius" or "Royal Book"), a

work which was the canonical treatise on medicine for a hundred
years, when it was superseded by the Canon of Avicenna. It

has never been printed in the original Arabic, but was translated

into Latin in 1080 by Constantinus Africanus, who published it as

his own work.- This translation contains a description of small-

' Arch. f. Gesch. d. Med., Leipzig. 1910-11, iv, 163-190, 1 pi: 1912-13,
\i, 21-33. This work is not to be confused with the Monitorinm nrulariorum
I if H;ih^ ben Isa (Je.su Hali),an eleventh century writing which became the
/•lassie text-book on ophthalmology in later Islam and is still authoritative
|(Hirschberg). The medieval Latin translation of this work is valueless and
janintelligible. The best modern translation is that of Hirschberg and Lippert
Leipzig, 1907).

- The two principal Latin editions are the Venetian of 1492 and the Lyons
f 1523.
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pox and "Persian fire" (inali^nant anthrax), also the Latin term

for smallpox (variola').

Ibn Sina, ni- Avicenna (!)S()^ l();^()), called "the Prince of

Physicians,"' a convivial Oniarian spirit, eniinently succ(»ssful in

practice as court physician and vizier to dilTerent caliphs, was one

who trod the primrose path at ease and died in the prime of life

from the effect of its pleasures. He was physician in chief to the

celebrated hosjMtal at Bafj;da(l, and is syid to have written over one

hundreil works on different subjects, only a few of which have been

preserved. His wonderful description of the origin of mountains

(cited by Draper and Withington) fully entitles him to be called

the "Father of Geology," and it is interesting to note that two

physicians, widely separated in space and time—Avicenna and

Fracastorius—are the only writers who contributed anything of

value to this science for centuries. Avicenna is said to have been

the first to describe the preparation and properties of sulphuric;

acid and alcohol. His Canon,^ which Hallcr styled a "methodic

inanity," is a huge, unwieldy storehouse of learning, in which the

author attempts to codify the whole medical knowledge of his

time and to square its facts with the systems of Galen and Aristotle.

Written in clear and attractive style, this gigantic tome became a

fountain-head of authority in the Middle Ages, for Avicenna's

elaborated train of reasoning, a miracle of syllogism in its way,

appealed particularly to the medieval mind, and indeed set the

pace for its movement in many directions. Arnold of Villanova

defined Avicenna as a professional scribbler who had stupefied

European physicians by his misinterpretation of Galen (Neu-

burger). In fairness to Avicenna, it is proper to say that his clinical

records, which he intended as an appendix to the Canon, were

irrecoverably lost, and only the Arabic text of the latter, published

at Rome in 1593, and at Bulak in 1877, survives. That Avicenna

must have been a clever practitioner we should naturally infer

from his great reputation. For example, the striking plates in the

Giunta edition of 1595 show that he must have known and prac-

tised the Hippocratic method of treating spinal deformities by

1 The term "variola" was first employed in the Chronicle of Bishop
Marius of Avenches, as follows: "Anno .570, Hoc anno morbus validus cum
profluvio ventris et variola Italiam CJalliamque valde afRixit, et animalia
bubula per loca suprascripta maxime interierunt." Gregory of Tours, Historia

Francorum, in M. Bouquet, Recueil des historiens des Gaules, Paris, 1739,

ii, 18. Cited by Paul Richter, Arch. f. Gesch. d. Med., Leipz., 1911-12. v,

325.

^ The principal Latin editions of the Canon are the Milan imprint of

1473, the Paduan of 1470 and 1497, the Venetian of 14<S2, 148fi, 1490, 1491,

1494 and 1.500, the Giuntas of 1.527, 1.544, 1.555, 1582, 1595, and 1608. The
commentaries in tolo were printed in five giant volumes by the Giunti at

Venice in 1.523.
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forcible rochiction which was reintroduced by Calot in 1896. His
reconinienclation of wine as the best dressing for wounds was very
popular in medieval practice. Avieenna also described the guinea-

worm (Vena tnedinenHi's^). He described anthrax as "Persian fire"

(Kanon, Bulak ed. 1294 (1877), HI, 118) gave a good account
of diabetes, and is said to have noticed the sweetish taste of dia-

betic urine. ^ Yet, upon the whole, the influence of the "Canon"
upon medieval medicine was bad in that it confirmed physicians

in the pernicious idea that ratiocination is l:)etter than first-hand

investigation. It also set back the progress of surgery by in-

culcating the novel doctrine that the latter art is an inferior and
separate branch of medicine and by substituting the use of the

cautery for the knife.

Three treatises on anatomy l)y Rhazes, Haly Abbas' and Avi-

eenna have been edited by P. de Koning (1903^).

Oseibia (1203-69), of Damascus, the first historian of Arabic

medicine, wrote a series of biographies of ancient physicians, still

in manuscript, which was the main source of the histories of Wiis-

tenfeld and L. Leclerc.^

Other prominent medical figures of the Eastern Caliphate were
the Hebrew physician Isaac ben Solomon, called Isaac Judaeus
('850-950), who wrofe a book on uroscopy and a treatise upon
dietetics (De diceta, Padua, 1487), which became deservedly pop-
ular in Europe; and the Arabian travelel- Abdollatif (1161-1231),

who visited Egypt at Saladin's instance, and while there had
opportunities for studying human skeletons which convinced him
that Galen's osteology must be wrong in many important respects.

The Western or Cordovan Caliphate (655-1236) attained

highest prosperity under the Spanish or Ommiade dynasty (755-

1036), and its leading medical authors were the surgeon Albucasis,

"

the philosopher Averroes, and the Jewish physicians Avenzoar
ind Moses Maimonides.

Albukasim, called Albucasis, a native of Cordova, flourished in

the nth century, and was the author of a great medico-chirur-
gical treatise called the AUasrif (or "Collection"), of which the
surgical part survives in Channing's Arabic text and transla-

' Avieenna, Canon, sect. Ill, tract. II, cap. XXI.
-Dinqiiizzi: Bull. Acad, de med., Paris, 1913, Ixx, 631. Erich Ebstein

;(Ztschr. f. Urol., Leipzig, 191.5, ix, 243) shows that the Vialicum pcrcgrinantcs
|of Ibn-el-Ischezzar { -1004) contains a remarkable account of diabetes (De
\pasfiinrip diabiiica) in which the thirst, polyuria, canine appetite, etc., are
'noted, but not the sweetish urine.

' Trois traites d'anatomie arabe, Leyden. 1903.

* A Latin translation by .1. .1. Reiske is at Copenhap;en, and the work was
partly translated into French by B. R. Sancuinette (Journal asiatique, Paris,
ls.54-6).

b V H
,

,
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tion (Oxford, ClanMidoii Pn^ss, 177S). Il conlaiiis illiisl rations of

surfjiical and d(Mital instniiuonts (interpolated in the \'enetiaii

surgical antholof2;y of ['>()()) and was tiie leadinj; text-hook on sur-

gery in the Middle Ages up to the time of Sahceto. It consists

of three hooks, founded upon the work of Paul of yEgina. The
first hook deals with the use of the actual cautery, the special

feature of Arahian sui'gerv, and gives descriptions and figui'ations

of the peculiar instruments used; the second hook contains full

descriptions of lithotomy, lithotrity, amputations for gangrene

and the treatment of wounds; the third hook deals with fractun^s

Siud dislocations, including fracture of the pelvis and a mention of

paralysis in fracture of the spine. Alhucasis was appaiently the

first to write on the treatment of deformities of the mouth and
dental arches, and he mentions the ohstetric posture which is now
known as the "Walcher position."^ In (lurlt's time, the illustra-

tions of surgical (including dental) instruments in Alhucasis

counted as the earliest known, hut many earlier have since been

discovered in medieval manuscripts hy Sudhoff and others. The
Oriental horror of touching the body with the hands or the knife

was the sufficient reason why these pictures from the antique were

not reproduced except occasionally in the manuscripts of the

Persian Mohammedans.
The greatest of the Jewish physicians of the Western Caliphate

was the Cordovan Avenzoar, who died in 1162. He was one of the

few men of his time who had courage enough to tilt against Galen-

ism, and hy his description of the itch-mite (Acarus scabiei) he

may he accounted the first parasitologist after Alexander of

Tralles. He also described serous pericarditis, mediastinal ab-

scess, pharyngeal paralysis, and inflammation of the middle ear,

and he recommended the use of goat's milk in phthisis and trache-

otomy. His Teisir or "Rectification of Health" is preserved in

the Latin translation published at Venice in 1490.

His pupil, Averroes, also Cordovan-horn (1126-1198), was more

noted as a philosopher and free thinker than as a physician. His

Kitah-al- Kollyat transliterated as CoUiget^ (Book of Universals),

an attempt to found a system of medicine upon Aristotle's philos-

ophy, advanced the Pantheistic doctrine that the soul or nature

of man is absorbed into universal nature at death. This denial of

personal immortality caused Averroes to be persecuted in his own

^ "Turn decumbat mulier in collum suum, pendeantque deorsum pedes,

ejus, ilia vero in lectum decumbat, etc.," cited by Dr. Herbert Spencer in

Lancet, Lond., 1912, i, p. 1568. Mercuric, in La Comare (1596), also de-

scribed the hanging position of Walcher.

2 Published at Venice in 1482.

I
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lifetime, and his followers to be anathematized during the Middle

Ag(\s. His work is of interest only as a relic of Arabic modes of

thought.

The Rabbi Moses ben Maimon, called Moses Maimonides
(1135-1204), was coiu-t-physician to Saladin, and his treatis(> on

personal hygiene (Tractatus de Regiinine Sanitafis) was written

for that sultan's private use. It contains some admirable pre-

I ( i)ts of diet and regimen, including a rhubarb and tamarind pill,

;uk1 its first edition, the Florentine imprint of 1478, is esteemed as

one of the rarest of books. His tract on poisons was much cited

l>y medieval writers, and has been translated into French in 1865

ind into German by Steinschneider (1873')-

Such able chemists as the Arabians could not fail of being

ii)()d pharmacologists, and their descriptions of the materia med-
(;i and of the preparation of drugs l)ecame standard authority

j

hroughout the Middle Ages. Even to this day what Osier calls

1 'tli(> heavy hand of the Arabian" is sensed in the enormous bulk of

II ir own pharmacopeias. The principal storehouse of the Arabian
nateria medica is the "Jami" of Ibn Baitar, a huge thirteenth

•entury compilation, describing some fourteen hundred drugs, of

vhich about 300 are said to be new. The Grabadin, or apothe-
cary's manual (Antidotarium) , of the eponymous or pseudonymous
Vlesue junior, now called "pseudo-Mesue," a mysterious Latin
•ompilation of the tenth or eleventh century, of which the Arabic
iriginals have never been found, was the most popular com-
)cndium of drugs in medieval Europe, and was used everywhere
ti their preparation. The treatise on purgatives divides the latter

nto laxative (tamarinds, figs, prunes, cassia), mild (wormwood,
enna, aloes, rhubarb) and drastic (jalap, scammony, colocynth).

^he esteem in which these works were held is shown by the fa(;t

lilt a Latin translation of both was one of the first medical books
i> l)e printed (Venice, 1471). An important work in the Persian
uiguage was the materia medica of Abu Mansur,'- containing
ascriptions of 585 drugs, of which 466 are vegetable, 75 mineral
nd 44 animal. The Arabic writings on toxicology up to the end
|f the twelfth century have been exhaustively considered by Stein-

•hneider (1871''). A Persian manuscript of the eleventh century
> Ismail of Jurjani contains probal^ly the most complete direc-

' M. Steinschneider: Arch. f. path. Anat., [etc.], Berl., 1873, Ivii, 03-

- Epitomized in Latin by R. SeH^niiann, Vienna, 1S30-.33, and transhited
N> (ierinan under the direction of Rudolf Robert (Histor. Stud. a. d. phann.
'-t. d. Univ. Dorpat, 3. Heft, Halle, 1S93).

_'M. Steinschneider: Arch. f. path. Anat., [etc.], Berl., 1871, 411, 340;
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t ions of tlu^ pcM'iod for cxaiiiiniiijj; (lie urine. 'I'licrc is much of value

on cliiiiatoloiiy and medical <2;('oiiia|)liy m I he Ai"al)i(' writers.'

Cultural Aspects of Mohammedan Medicine.— In Sir Richard

Burton's translation of the Arabian Nights,- there is a tale of a

spendthrift heir who has sciuandered all his substance except a

beautiful sla\-e ^\v\ of extraordinary- talents, who, roalizinfi; her mas-

ter's plight, urg(>s him to bi-ing her before the Calii)h Harun al-

Hashid to be sold for a sum large enough to cover his losses. On
seeing her, the Cahph decides to test the extent of her knowledge,

and has speciahsts put her through a lengthy cross-examination

which, incidentally, furnishes us a good documentation of the social

aspects of Arabian niedicin(\ As th(» fair shu'c exploits her ex-

tensive knowledge of Mohammedan theology, law, philosoj)hy,

medicine, astronomy, astrology, music, chess-playing, and other

arts and sciences, w^e perceive that these accomplishments were also

an essential part of the Arabian physician's training, and at the

same time, that a certain acquaintance with \ho (lalenical system

of medicine was a feature of the cultural equipment of any well-

educated Mohammedan of the period. The Arabians derived their

knowledge of Greek medicine from the Nestorian monks, many
l-)ractical details from the Jews, and their astrologic lore from

Egypt and the far East. So the slave girl follows the Talmud in

regard to the number of the bones (249) ,
gives an exact account of

the four humors, and details at length the effects of different con-

junctions of the planets. Diagnosis of internal disease is founded

upon six canons: (1) The patient's actions; (2) his excreta; (3)

the nature of the pain; (4) its site; (5) swelling; (6) the effluvia of

the body; and further information is elicited by "the feel of the

hands," whether firm or flal)by, hot or cool, moist or dry, or by

such indications as '"'yellowness of the whites of the eye" (jaundice)

or "bending of the back" (lung disease). The symptoms of yellow

bile are a sallow complexion, dryness of the throat, a bitter taste,

loss of appetite, and rapid pulse; those of black bile, "false appetite

and great mental disquiet and cark and care," terminating in

melancholia.^ Medicinal draughts are best taken "when the sap

runs in the wood and the grape thickens in th3 cluster and the

two auspicious planets, Jupiter and Venus, are in the ascendant."

Cupping is most effective at the wane of the moon, with the

* See E. Wiedemann: Arch. f. Gesch. d. Naturw., Leipz., 1914-15, v,

56-68.

2 Denver edition, 1S99, vol. v, pp. 189-245 ("Abu al-Husn and hi.s Slave-

girl Tawaddud"), the medical portion being on pp. 218-226.

3 Maurice Girardeau, in his Paris Di.s.sertation (No. 107, 1910), points

out that the cholemic diathesis was perhaps the most prominent feature of

Arabic pathology.
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weather at set-fair, preferably the seventeenth of the month and
on a Tuesday. This, or something hke it, was about the charac-

ter of Mohammedan practice toward the end of the fourteenth cen-

tury, the period assigned for the composition of the Arabian Nights,

and we may reasonably infer that is also fairly representative of

the best period of Moslem medicine as handed down by tradition.

According to Hirschl)erg's dictum, the peoples of Islam have not

attained to modernity, but rely upon the same medical author-

ities which they employed in the Middle Ages.^ In the past, the

Arabian physician, whose professional importance was gauged by
the height of his turban and the richness and length of his sleeves,

ivas usually an astrologer and a magician, who regarded the heart

IS "the prince of the body," the lungs as the fan of the heart, the

iver as the guard of the heart and the seat of the soul, the pit of

he stomach as the seat of pleasure and the gall-l)ladder as the

.eat of courage. From the Aral)ic medical texts, we know that

heir authors upheld the Galenic pulse-lore, affected to arrive at

naccessible data, such as the sex of the child in pregnancy by
nspection of the urine (uroscopy), wrote charms in cups with

'purgative ink" to mystify their patients, indeed, resorted to all

lanner of sensational trade-tricks and surprises in order to impose
heir authority. Like some of our modern fakers, who conduct

piritualistic seances, the Arab physician hired confederates, who
)und out about the patient's condition in advance or even feigned

) be patients themselves in order to puff his reputation.- They
bstained from dissecting out of religious conviction, left operative

irgery and venesection to the wandering specialists, and the

itc of women's diseases and obstetric cases to midwives; were

j)nstantly squabbling among themselves, stipulated their fees in

Ivance and tried to collect at least half, if the case took an
pfavorable turn or did not improve. Some of the fees they re-

I'ived were phenomenal. Gabriel Batischua, a favorite of Harun
-Ivashid, got about $1500 per annum "for bleeding and purging
ic Commander of the Faithful," besides a regular monthly salary

;tl)0ut .S2500 and a New Year's purse of $6250. He estimated
- total fortune in fees at $10,000,000, and on being recalled from
nishment to heal Al-Meiamun, he received $125,000, which
ithington regards as the largest fee on record. Abu Nasr, ac-

' J. Hirschberg: Geschichte der Augenheilkunde, 2. Aufl., Leipz., 1908, ii, 2,

lj)tnote. He gives several examples, e. g., a Druse in Syria who in 1860 treated

<p diseases from the ten centuries older canon of Honain and Haly ben Isaac.
.(pairene book of eye-magic of 18.59 contains an illustration of 129() A. D., etc.

j

* The tricks of these people were legion, and formed the subject of a lucubra-
tjn of Rhazes. See, in particular, M. Steinschneider: Wissenschaft imd Char-
lianerie unter den Arab(>rn im neunten Jahrhundert. Virchow's Arch.,
1 rlin, 1866, xxxvi, 570; xxxvii, 560.
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conliiifz: to tho same authority, rocoivcd moic than S()0,000 for

curiiit:; nwv of th(^ Cahphs of stoiio. Most all the ])r<)inin(Mit ))hysi-

ciaiis of tlu> period aiiiu'd to curry favor with the rcifruinfj; poten-

tates or to supplant rival ('olleafi;ues in tluMr j^ood j^races. The
(^aliphs themselves, after the Alohannnedan ])assi()n for conquest

had been sated, became loyal supporters of science and were in-

strumental in founding; hospitals, libraries, and schools. Even
l^rivate collections of liooks were sometimes of extraordinary (ex-

tent, and all (ireek, ?]p;yptian, Indian, and Jewish cultures that did

not conflict with the creed of Islam was rapidly assimilated. As
early as 707 A. D., the Caliph E\ Welid had founded a hospital at

Damascus. Another was established at Cairo in 874, two at Bag-

dad in 918, another at Misr (Egypt) in 957, two others in the same
city in 925 and 977. In course of time dispensaries and infirmaries

existed in all the important cities of the Eastern Caliphate and
about 1160 a Jewish traveler found as many as sixty of these insti-

tutions in Bagdad alone. The largest and best appointed of the

Mohammedan hospitals were those founded at Damascus (1160)

and Cairo (1276). In the former of these, treatment was given

and drugs dispensed free of charge for three centuries. As late

as 1427 it was said its fires had never been put out since its open-

ing. The great Al-Mansur hospital of Cairo (1283^) was a huge

quadrangular structure with fountains playing in the four court-

yeards, separate wards for important diseases, wards for women and

convalescents, lecture rooms, an extensive hbrary, out-patient

clinics, diet kitchens, an orphan asylum, and a chapel. It employed

male and female nurses, had an income of about $100,000, and dis- )

bur,sed a suitable sum to each convalescent on his departure, so

that he might not have to go to work at once. The patients were

nourished upon a rich and attractive diet, and the sleepless were

provided with soft music or, as in the Arabian Nights, with ac-

complished tellers of tales. The Cordovan Caliphate was equally

well off in the number, if not the extent, of its hospitals, while the

Bagdad Caliphate was especially noted for its ophthalmic dispen-

saries and lunatic asylums. The Arabians were far ahead of their

European contemporaries in their kindly treatment of the insane.

jNIedical instruction was given either at the great hospitals at Bag-

dad, Damascus and Cairo, or as a special course at the academies

which existed in all the cities. Of these, the Hall of Wisdom atj

Cairo was the most famous. The principal courses were clinicar

medicine, pharmacology, and therapeutics. Anatomy and sur

gery were neglected, but chemistry was held in special esteem.

Arabian medicine was, in fact, the parent of alchemy, the founder

iWustenfeld: Janus, Breslau, 1846; i, 28-39.
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of which was the perhaps mythical Geber (702-765), the dis-

coverer of nitric acid and aqua regia and the describer of distilla-

tion, filtration, sublimation, water-baths, and other essentials of

chemical procedure. Alchemy was combined with astrology in

this wise. The ancient Chaldaic Pantheism, the doctrine of an

anima mundi, or "soul of the world," with indwelling spirits in all

things, was applied to whatever could be extracted from sub-

stances by fire, as "spirit" of wine, "spirit" of nitre, or the various

essences and quintessences; while to the seven planets (the sun,

the moon, Mars, Mercury, Jupiter, Saturn, Venus) corresponded

the seven days of the week and the seven known metals (gold,

silver, iron, quicksilver, tin, lead and copper). As these metals

wvvQ supposed to be "generated" in the bowels of the earth, the

special aim of alchemy was to find the fecundating or germinal

substance, under appropriate planetary influences. Thus Geber's

parable of a medicine which could heal any of six lepers was re-

garded by Boerhaave as nothing more than allegory of the philos-

opher's stone for transmuting the six baser planetary metals into

'gold. Hand in hand with this idea of transmutation of metals

went the notion of a polyvalent "elixir of life," which could cure

jail diseases and confer immortal youth and which was supposed

'to be of the nature of a "potable gold" {aurum potabile). The
search for potable gold led to the discovery of aqua regia and the

-tiong acids by Geber and Rhazes, and the quest of the elixir

'KM'ame the foundation of chemical pharmaceutics. Even as late

lis the sixteenth century, we find Paracelsus still upholding Geber's

(lea that everything is made of mercury, sulphur and salt, and that

IS "the sun rules the heart, the moon the brain, Jupiter the liver,

\iturn the spleen. Mercury the lungs. Mars the bile, Venus the

cidneys," so the seven planetary metals and their compounds were

pecifics for the diseases of these organs under the will of the stars.

\rabian chemistry probably survived beyond the decadence of

Viabian medicine, for Leo Africanus, a traveler of the fifteenth

< utury, mentions a chemical society which existed at Fez at that

line. P'rom their constant contact with strange lands and peoples,

lie Arabian pharmacists or "sandalnni^' were the exploiters if not

lie introducers of a vast number of new drugs; in particular, senna,

iniphor, sandalwood, rhubarb, musk, myrrh, cassia, tamarind,

iitmeg, cloves, cubebs, aconite, ambergris and mercury; besides

cing the originators of syruj^s, juleps, alcohol, aldehycU^s (all

rabic terms), and the inventors of flavoring extracts made of rose-

ater, orange and lemon peel, tragacanth, and other attractive

igredients. The use of hashish {Cannabis indica) and bhang
•ither Indian hemp or hyoscyamUvs) to produce drug-intoxication

•ibannuj) or deep sleep were well known, and the unseemly
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Ix'liavior of addicts of these diM<j;s is (lescril)ed in the Arabian

Nifihts.' Kinu; Omar casts th(> Princess Ahi'izah into a heavy
shnnluM" with "a pierce oi" concent I'aled l)han>2;, if an elei)hanf smelt,

it h(> would sl(>ep fiom \(>ar to year.""-^ In another tale, the thief

Ahmad Kamakim dru^s th(^ f>;uar(ls "with Ikmuj) fumes."-'' Thus
the possibilities of anesthesia by inhalation were known to the

Arabians, as well as to Dioseorides and the medieval surgeons, and
presumably the original knowledge came from India, since the

Egyptians did but little surgery. The Arabian apothecary shops

were regularly inspected by a syndic (M uhlosib) who threatened

the merchants with humiliating corporal punishments if they

adulterated drugs (Guigues^). The effect of Arabian chemistry

and pharmacy upon European medicine lasted long after the Mo-
hammedan power itself had wancnl and, with the simples of Dios-

eorides and Pliny, their additions to the materia medica made up
the better part of the European pharmacopeias for centuries.

Closely connected w'ith Mohammedan medical culture is the

infhience of the JewS upon European medicin(\ Under the Ara-

l)ian domination, Jew'ish jihysicians were prominent figures at the

courts of the caliphs and a common belief in a stern monotheism

created a strong bond of sympathy between Moslem and Hebrew.

Another point of contact was the fact that the Hebrew and

Mohammedan physicians, with their peculiar analytic cast of

mind, their intensive modes of thought and their ajipreciation of

"values," soon acquired a right materialistic way of looking at

concrete things. Thus while medical men under Christianity

were still trifling with charms, amulets, saintly relics, the Cabala,

and other superstitions, many of the Jewish and Mohammedan
physicians were beginning to look upon these things with a certain

secret contempt.

During the Middle Ages and long after, the lot of the Hebrew
physician in Europe was to be used and abused. In the tenth and

eleventh centuries, he was, as Billings says, "a sort of contraband

luxury,"'' resorted to and protected by prince and prelate alike,

on account of his superior scientific knowledge, but hardly coun-

tenanced for any other reason. The Council of Vienna in 1267

forbade the Jews to practise among Christians. Under the Wes-

tern Caliphate, Jewish physicians were prominent figures in Spain

' Burton's Arabian Nights (Denver edition), iii, 91-93, Suppl., iv, 19; 189.

2 Op. cit., ii, 122-124.

' Op. cit., iv, 71.

* Guigues: Bull. d. sc. pharm., Paris, 1916, xxiii, 107-llS. An interesting

list of the substances used to adulterate various standard drugs is given.
|

' J. S. Billings: "The History and Literature of Surgery" (Dennis's
|

System of Surgery, New York, 1895, vol. i, p. 38).



THE MOHAMMEDAN AND JEWISH PERIODS 129

until the}^ were banished the country in 1412, and the School of

Salerno utilized them as teachers until it had developed enough
home-grown talent to get along without them. The same thing

was true of Montpellier, which was closed to the Jews in 1301.

There were many at Avignon up to the fifteenth century.^ The
interdictions put upon Jewish physicians by Popes Paul IV
(1555-9) and Pius V (1566-72) were Hfted by Gregory XIII in

1584.- Although the different emperors continued to retain Jews
as their body physicians, yet, up to the time of the French Revolu-

tion, the}^ were not allowed to study at the European universities

and, being moreover excluded from the liberal professions, played

little part in medicine during this period. At the outset of the

modern industrial movement, they were admitted to the rights of

citizenship all over Europe and given the freedom of the universi-

ties. The effect of this liberal policy was to bring forth a great

arra}' of brilliant talent which contributed very materially to the

development of medicine in all its l^ranches, as witness the work of

Henle, Cohnheim, Weigert, Traube, Strieker, and Pick in path-

ology', Senator, Hayem and Boas in internal medicine, Romberg,
Moll and Freud in neurology, von Hebra, Kaposi, Neumann, von
Zoissl and Unna in dermatology, Caspar, Lesser, Ottolenghi and
Li)mbroso in forensic medicine, Hirsch, Marx, Pagel, Magnus and
Xcuburger in medical history, and, in the science of infection,

Metchnikoff, Friinkel, Friedlander, Marmorek, Haffkine, Neisser,

and Paul Ehrlich,^ to mention only a few well-known names.

1 For a list of Jewish physicians at Avignon, see P. Pansier, Janus, Amst.,
I'JIO, XV, 421-451.

^ A copy of this document is in the Surgeon General's Library.
•'' For a more complete list of modern Jewish physicians, see F. T. Hane-

iiian's paper in the Jewish Encyclopaedia, New York, 1904, viii, 421, 422.

9



THE MEDIEVAL PERIOD (1096 1438)

The Middle Asos, the period of feudalism and ecclesiastieisin,

are commonly decried for servile obeisance to authority, with its

attendinjj; evils of bigotry, pedantry and cruelty. We regard any-

one who seeks to suppress the truth by overbearing oi' imd(M"iianded

methods as "medieval-minded,"' and we think of special privileg(>s,

vested interests, unearned increments, Fauslrccht, and other i)hases

of Rob Roy's "simple plan," as smacking of feudalism. Yet, in

the Middle Ages, there was true "consent of the governed."

The people aspired toward nationhood and solidarity rather than

toward personal independence and, under these conditions, were
willing to be led and directed rather than to think for themselves.

In the welter of race-inmixture and race-absorption that followed

the downfall of the Roman Empire, it was found that Greek phi-

loso})hy (neo-Platonism) was a total failure as a moral force, and
the greatest need of European himianity was for a spiritual uplift,

for regeneration and renewal of character rather than for intellec-

tual development. Mental and moral activities were simply

paralyzed by that great cataclysm. To understand the impulses

which drove the hermits to the desert and founded the monas-
teries, one can read Gibbon, Lecky, Montalembert, Gregorovius,

Froude on the break-up of Roman society, Turgenieff's wonderful

evocation of a Csesarean triumph or Flaubert's miracle-play of

The Temptation of 8t. Anthony. Matthew Arnold, with his fine

historic sense, summed all this up in stirring verses:

On that hard Pagan world disgust
And secret loathing fell.

Deep weariness and sated lust

Made human life a hell.

She veiled her eagles, snapp'd her sword,
And laid her sceptre down

;

Her stately purple she abhorr'd,
^Vnd her imperial crown.

She broke her flutes, she stopp'd her sports,

Her artists could not please;

She tore her books, she shut her coiu"ts,

She fled her palaces.

Thus, the Christian Church, with its spiritual appeal, its attractive

symbolism, its splendid organization and its consolidation with

FeudaHsm in protecting Europe from Moslem invasion, could not

130
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l)tit (riuniph. The Crusades aroused the feeling of nationhood.

Hie organization of citizens against the robber barons awakened
the civic consciousness. In the great struggle between collectivism

and individualism which began from that hour, intellectual inde-

pendence was bound to go to the wall if it came into conflict with

Church or State. In the Middle Ages there was immense concern

lest "the centrifugal forces of society overcome the centripetal."'

The growth of the Christian virtue of compassion toward weakness
and suffering, and the more elevated and enlarged conception of the

position and mission of women that grew out of it, led to new de-

partures in medicine along imtried paths, particularly in nursing

the sick and in erecting hospitals everywhere for their care. Only
idle bigotry could affirm that Pope and Emperor did not do a great

deal for medicine in the advancement of good medical legislation,

in the chartering and upbuilding of the medieval universities, in

the great hospital movement of the Middle Ages and in the en-

couragement of individual medical talent in many cases. Yet,

as Allbutt has shown, the strife of intellects during the Ages of

Faith was manifested in a way that tended to the absolute su}>

pression of experimental science or even of the actual verification

of premises. The Greek philosophers, as we have seen, held

opinions the most disparate without any special strife among them-
selves, and above all with a certain definite immunity from perse-

cution. To those who can appreciate the fine individualism of the

Greeks, the sentiment of the English poet will not seem exagger-

ated:

Greece, where only man whose manhood was as godhead ever trod,
Bears the blind world witness yet of light wherewith her feet are shod

:

Freedom, armed of Greece, was always very man and very God.

The medieval thinkers were all under the ban of authority, and
this for the strangest, yet most potent, of reasons. From the

earliest times, human ideas as to the meaning of life and the forces

ibehind the material world have usually progressed along two dis-

tinct, often parallel, lines, viz., a tendency to deify and worship
the objects or forces of external nature, culminating logically in

either Pantheism or Buddhistic Pessimism; and the rude fetish-

ism of the savage, which passed through the successive stages of

idolatry, hero-worship, ancestor-worship, polytheism, shamanism,
'mally merging into the pure monotheism of Israel, Christianity

md Islam. Christian Theism assumes that God is a spirit, omni-
'H^sent and immanent in nature, yet different from it, accessible

' The phrase is used as a criterion of good and bad government in Roose-
elt's Romanes lecture on "Biological Analogies in History," Oxford, 1910,



132 IIIS'IOHV OK MKDICINIO

to prayer, and capabh*, at iumhI, of diviiio intorvontion in human
alTairs. l'anth(Msin simply identifios (iod with nature and natural

forces. Now, in medieval times, the opposition between Theism
and Pantheism took th(^ form of a dispute l)etween "Realists" and
"Nominalists," which, says Allbutt (parajihrasinf"; the language

of ,h>lHi of Sahsbury), "en<;ap;ed more of the time .and passions of

men than for the house of ( 'a'sar to conciuer and <:;()vei'n tii(> world."'

To the medieval logician, "Realism" was just the opposite of our

modern concept of a knowledge of material things. The Realist

assumed, with Plato, that the idea is as actual as the thing itself

and creative of it, the form as real as the matter or substance and
anterior to it, whence it follows that all things proceed from the

will of (lod. The Nominalist, on the other hand, affirmed that

the form or idea is only a name or abstract conception, existing in

the mind of the observer alone, and that God, therefore, exists im-

personall}' in each and every object of the material world. To
medievtd theologians, such Pantheism as this could be no less than

infidelity and unbelief, since it tended to dissolve the dogmas of

faith and was su])versive of the ideas of divine revelation and of

personal immortality, the hope held out to the Christian. To
medieval physicians, such a manifesto of free-thought as the Hip-

pocratic treatise "On the sacred disease" woidd have been ab-

horrent, w'hile Galen, with his devout monotheism and his careful

Bridgewater teleology, became an object of almost veneration.

Aristotle, in his Logic and Metaphysics, never made an absolutely

clear distinction between the supposed reality of idea and sub-

stance, yet public and private reading of his scientific works

was forbidden by a provincial Synod at Paris in 1210 and the pro-

hibition was repeated and extended to the Metaphysics by the

Papal legate in 1215. Not until the decree of Gregory IX in 1231

(Hd they regain favor, to appear in the Arts Course (Paris) in 1255,

and later to be regarded as an almost infallible authority.^ The
more scientific writings of Aristotle were never studied in the

critical, inquiring way in which the Greeks would have regarded

such things. Ptolemy said that "He who would serve the cause of

truth in science must be, above all, a free thinker," yet his geo-

centric system of astronomy came to be defended by the Church
as if an article of faith (Neuburger). The natural histories of

Pliny and Aristotle were accepted by medieval authorities as be-

3'ond cavil, and imitated in the queer "Herbals" and "Bestiaries"

(or Beast-Books) of the time. All reasoning was formal and de-

1 For a full account of the subject, see Sir Clifford Allbutt's splendid

Harveian oration, "Science and Mediaeval Thought" (1901), to which the

writer is very deeply indebted.

2C. H. Haskins: Harvard Stud. Class. Philol., Boston, 1909, x.\, 86.

J



THE MEDIEVAL PERIOD 133

(iuctive. Until the Renaissance, there was neither induction nor

exjjerinient. Grown-up men accepted such a tissue of solemn

nonsense as the Timoeiis of Plato for sound physiologic doctrine.

Nature herself was never questioned for her secrets, and, as All-

butt puts it, "Logic, which for us is but a drill, and, like all drills,

a little out of fashion, was for the Middle Ages a means of dis-

covery, nay, the very source of truth. . . . The dialectically

irresistible was the true."^ In the Golden Legend of Longfellow,

medieval physicians and medical students are represented as

frittering away their time in endless discussions about the nature

of universals, the relation between the idea and matter, and other

dialectic subtleties. The Nominahst of advanced and dogmatic

type was even liable to persecution. Without going further into

the lengthy disputes l^ctween Nominalists and Realists, it may be

said that their adjustments of cause and effect have been traced

through the ages in the "pneuma" of Galen, the "archseus" of

Paracelsus, the "animism" of Van Helmont and Stahl, the "thought

and extension" of Descartes and Spinoza, the "noumenon" and

"phenomenon" of Kant, the "being and becoming" of Hegel, the

"will and idea" of Schopenhauer, and in such modern concepts as

natural law and natural phenomenon, type and individual, force

and matter, statics and dynamics, vital principles and "the for-

tuitous concurrence of physico-chemical forces." In oiu" own day,

the controversy has become merged into the opposition between

Vitahsm and Materialism. In the Middle Ages, the enormous ex-

penditure of mental energy over this sterile, insoluble problem led

the top-heavy feudalized scholastic to entertain an ill-concealed

contempt for all manual arts and crafts, especially for anatomy
and surgery. Hence the surprising ignorance of Hippocrates in

medieval times. "Had Galen's works been lost," says Withington,

"there can be little doubt that the dark age of medicine would have

been darker and more prolonged than it was, for the medieval

practitioner could no more have appreciated the higher and freer

leaching of the physician of Cos than he could have understood

those grand words, 'It seemed good to the Demos,' which Hippoc-

rates saw inscribed at the head of every decree, and heard pro-

'•liiimcd in every asseml)ly.""

The fundamental error of medieval medical science, as Guy de

Chauhac originally pointed out, and as Sir Clifford Allbutt, in a

masterly survey,'' has demonstrated, was in the divorce of medicine

1 Allbutt: Op. fi7., pp. 50, 51.

-Withington: Medical History, London, 1894, 104.

'Sir Clifford Allbutt: "The Historical Relations of Medicine and Sur-
gery," London and New York, 1905.
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from sni'iici'y. (Irct^k iiitclliiiciicc, ;is perse Jiiifuvl in Hippocrates,

saw internal luiMlieine in tcM'uis of surji'eiy and saw sui'j;"(M-y not only

as a mode of therapy, hut as "the very ri^hl aim of inleinal medi-

cine," sineo, in diajj;nosis, the outward and visible signs of internal

malady (the only indices the (Jreek surf2;(H)n had) were also Ihe

mainstay of I lie clinician. Befiinninjr with Avicenna, medieval

medical authority pushed (lalen's (hctuni that siu'fi'eiy is onl\' a

mode of trcvitnuMit to the extreme limit of treat inj;- the surgeon him-

self as a lack(\v and an inferior. The Ara))ian commentators of

(ualen and the medieval Arabists who copied them were much
obsessed with the idea, peculiar to Oriental religions, that it is

unclean or unholy to touch the human body with the hands under

certain conditions. As this tenet gained ground, scholastic and
monastic minds became, as we have said, gradually penetrated

with the conviction that redecraft is superior to handcraft, cul-

minating in the famous edict of the Council of Tom'S, "Ecclesia

al)h()rret a sanguine" (1163). The geiuM'al practice of sui'gery,

including most of the major operations, was, in the end, relegated

to barbers, bath-keepers, sowgelders and wayfaring mounte))anks,

and the surgeon came to be regarded in such a menial light that,

even in Prussia, up to the time of Frederick the Great, it was still

one of the duties of the army surgeon to shave the officers of the

line. Again the heresy imposed by the Arabist commentators of

Galen, that "coction" (suppuration) and "laudable pus" are es-

sential to the healing of wounds, made operative surgery a perilous

and meddlesome undertaking, all the more dangerous, indeed, in

that the surgeon, whether scholar or mountelmnk, stood in jeop-

ardy of life or limb if he operated unsuccessfully on any of the feudal

lords of earth. The greatest surgeons of the time shrewdly ad-

vised their professional V^rethren to avoid the operative treatment

of difficult or incurable cases, and, when they attempted the major

operations, their custom was to require a guarantee that no harm
should come to them in the event of a fatal termination. To lift

the surgical art to its modern scientific (aseptic) status required

the genius and personal influence of the three greatest surgeons of

all time—Ambroise Pare, John Hunter antl Lord Lister. The

principal interest of the medieval period, therefore, lies not in its

internal medicine, for there was precious little of it, but in the

gradual development of surgery from the ground up by faithful,

sometimes obscure, followers of the craft, who (in France at least)

were kept ostracized and short-coated by the edicts of the clerical

bigots of St. Come—the "chirurgiens de longue robe." The con-

tinued quarrels between St. Come, the Paris Faculty and the

barbers resulted in the admission of the latter to the practice of

minor surgery in 1372.
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Nciibursor divides medieval medicine into four periods, viz.,

the Monastic (fifth to tenth centuries), the .Salernitan (eleventh

to twelfth centuries), the temporary enlightenment of the thir-

teenth century, in which the Arabist culture was grafted upon

that of the West, and the pre-Renaissance period (fourteenth

century) in which this culture became dominant.

With the downfall of Rome came the Dark Ages during which

Western Europe passed into a tedious period of material waste

and intellectual decadence.

The transition, as Neuburger shows, was not catastrophic, but gradual.

The Germanic conquest entailed the loss of thousands of lives, tne devastation
of great tracts of country, the desolation of many cities and the destruction of

innumerable landmarks of art and culture, while the East still possessed a far-

flung network of marts of commerce, covering three-fourths of the earth's sur-

face, and maintained its culture. In contrast with the imposing financial sys-

tem of the East, the West, through slackening of trade, the splitting up of

countries into small, separate states, and the falling back of its peoples upon
agriculture as a last resort, acquired petty, parochial forms of economics, hole-

and-corner modes of finance, and a general peasant complexion, which afforded

little incentive toward a finer conduct of life. Nations were gradually built up,

but, in the process, culture was inhibited. While the Moslem conquerors im-
posed the Arabic language and culture upon the conquered, the Germanic
conquerors came under the sway of the Latinized culture of Christendom. In
western Europe, Latin became the oflRcial language of Church and State. Only
Latin translations of the Greek authors were read. Science and learning sought
refuge in the bosom of the Church, and no less than Cassiodorus, "the last of

the Romans," pointed the way.

Thus began the period of Monastic medicine, in which, along

with a praiseworthy zeal for preserving the remains of ancient

literature and the traditions of a rational praxis, there grew up a

cult of faith-healing or theurgic therapy, an implicit belief in the

miraculous healing power of the saints and of holy relics. Super-

natural aid came to be more and more esteemed as the medical

art showed itself to be powerless, particularly in the time of the

great epidemics. Western medicine, unlike that of Byzantium
and Islam, went into ecUpse, and its practice, as Neuburger says,

became as rudimentary and stereotyped as that of primitive man.

Under the beneficient reign of Theodoric the Great (493-52()), there was
an inter-period of peace, with material prosperity and due regard for art and
science. The sole relic of this early Ostrogothic period is the dietetic epistle

of the Greek physician Anthimus, which is full of soimd, sensible precepts,

throwing much light upon the foofl-staples and kitchen practices of the time.

The trend of the Ostrogothic period, indeed the principal task then set for

medieval medicine, was in the way of translating, compiling and i)ara{)hrasing

from the ancients, a trend which had already been established by the later

Romans and the Byzantine writers. In this matter, Boethius (circa 4S()-524)
was the great exemplar. In the 6th century, the gradual passage of science
into the hands of the clergy was accomplished, in the face of desolating
wars between the Ostrogoths and Byzantines, the incursion and establishment
of the Lombards in Italy (568-774), and devastating epidemics like the plague
()f Justinian (543). Science and culture went to the wall, the schools of .secular
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Icariiinp crunihli'd and dis.'ipiu'arcd, rrlinious zeal and fanatifal ascot icisni 1)(>-

cainr tlio order of tlic day. ('nislu>d by the li<)ml)ards, left in I lie lurch by
Hy/.antiuiii, the I^atin populatioii turned to the Church for protection, (ilori-

tied by the ninibu.-^ of ancient Home, the Church thus became a real territorial

power, able to practice genuine statecraft and to protect \\'eslern civilization.

"The Benedictines became the Nestorians of the West" (Neuburjuer). In the

I'"oruin Pacis, \vher(> physicians once assembled and C.alen dwelt, I'ope l''elix

1\' (o'Jt ')-;");}()) set up tiie Basilica of SS. Cosmas and Damian, the ])atron saints

of medicine. In the .sani(> year that .luslitiian closed the Sciiool of Philo.sophy

at Athens (r)2'.)), Benedict of Nursia ( iSd-.") 1,")) founded, on the site of an ancient

temple of .ApoUc, the cloister of the Benedictine order at Monte Cassino; and
here, after Cassiodorus (tSO-.")?")) had turned the attention of the monks to the

value of the older writinjis, literary studies were assiduously cultivated and
vows to nurse the sick were taken as the i)rime duty of the order, in accordance
with the exhortation of St. Benedi(!t {Injinnorum cnra ante oinnia adhibenda
est, lit tiicut re vera Christo, itn c/.s fterriatiir). The cloister had a valuable col-

lection of medical manu.scripts. "^riie CoinDieitlariinn tnedieiiKile of Benedetto
Crespi, Archbishop of Milan (<kS1), a didactic hexameter poem dealinf^ with the

herbal treatment of 2() diseases, after the fashion of Serenus Samonicus,
is a relic of this period. Another consists of two treatises on diseases and their

remedies by Bertharius (857-884), the learned abbot of Monte Cassino. The
Lombard conquerors soon began to favor science and names of laic physicians

are preserved in the Codex lombardus and elsewhere. In accordance with the

precepts of Cassiodorus, the aim of the time was to make a sunnnation of all

medical knowledge (summa medicin(r), gleaned from the Creek and Latin
authors. .Serenus Samonicus, pseudo-Ajiuleins, ])S(>udo-riiny and Ca'lius

Aiirelianns in therapeutics, and in obstetrics, the ])seud()-Sorani(^ midwifery-
book of Muscio, were most favored in these com])ilatioiis. The best things of

Hippocrates, Calen, Rufus, Oribasius, Alexander Trallianus, and Dioscorides

were translated into Latin (5th and 8th centuries), and, in the proce.ss of com-
pilation, a number of spurious writings attributed to pseudo-authors were
foisted off. The medical part of Pliny, mixed up and seasoned with excerpts

from Cffilius Aurelianus, Apuleius and Vindician, became our "pseudo-Pliny."
Many a summa medicinalis, masquerading imder the names of Dioscorides or

Oribasius, was a mere hodge-podge from diff(>r(>nt sources. Of this character,

too, were the pseudonymous epistles attributed to Hippocrates, in particular

the DjTiamidia (De virlvtihus herharum), the de. cibis, the epistle to Ptolemy
(De hominis fahrica), and the capsida ehnrnea. This "ivory capsule,'' a tract

on the prognosis of skin affections, alleged to have been found by Ca;sar in

the tomb of Hippocrates, w^as first printed in a Milan incunable of 1481.

reprinted in Wittw^er's Archiv (1790), and recently has been carefully studied

in all the MS. readings by Sudhoff (1916'). Under the Visigoths in Spain
(507-711), the activities of the medical profession were crushed by a Draconic
code of laws. With the conversion of the Visigoths to Christianity (586),

monastic medicine took its usual course. Cloisters and church foundations
even had their own physicians. A laparotomy for retained fetus in ectopic

pregnancy is attributed to Bishop Paul of Merida, where Bishop Masona
founded a large hospital about 580. The most learned man of his time was
Bishop Isidore of Seville (circa 570-636), author of an encyclopedia of origins

and etymologies, the fourth book of which contains a survey of medicine, but
with many false and far-fetched derivations of medical terms.

I'nder the Merovingian monarchs (les rois faineants) in France (486-741),

Latin influences prevailed, but the dynasty has little to its credit save a string

of bloody civil wars, and physicians had a hard time of it. Gregory of Tours
(538-593) records that the Frankish physicians had some skill in surgery and
were sometimes in request as forensic experts in trials, but even those in at-

tendance on royalty were humiliated or put to death if they failed to cure.

The people w-ere given over to a belief in wonder-cures by strolling surgeons,

to holy relics and exorcism. In time of epidemics, they came in great crowds

1 Sudhoff: Arch. f. Ge.sch. d. Med., Leipz., 1915-16, ix, 79; 200.
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to {)as.s nightly vigils in the cliurchcs, an analogue of the temple-sleep. With
such crude, iMiiiKhufz; surgery as ob(ain(>cl, little wonder that Gregory counselled
prayer and (nidurance of pain. With the advent of Charlemagne (768-814)
as Emperor of the West (SOU), medicine came into better times. The cultural
soil was pre{)ared by the wandering Irish and Anglo-Saxon monks, who
travelled from Bangor and lona to the continent and founded the monas-
teries of Bobbio and St. Gall. Cloister schools were founded at Fulda by the
English Boniface, at Tours by the English Alcuin (735-804), at Chartres
by Fulbert (1006-1028), and became famous centers of learning. Charlemagne
had a physic-garden. From the Ecclesiastical Hi.story of the Venerable Bede
(674-735), we learn that medicine was not neglected by the English monks.
He tells of a cure ot aphasia by methodic exercises, and left a treati.se on blood-
let ting.

The encyclopedic "Physica" of the Abbot of Fulda and Archbishop of
Mainz, Hrabanus Maurus (776-856), Alcuin's favorite pupil and the "primus
pra^ceptor Ciermania\" treats of medicine in the sixth, seventh, and eight-
eenth books and gives a German-Latin glossary of anatomic terms. In the
ninth century, medicine was taught as part of "Physica," which included
arithmetic, astronomy, mechanics, geometry, and music, whence the physi-
ci.in was styled "physicus." The Hortuhis of Walafrid Strabo of Suabia
(.S()7-849), the best pupil of Hrabanus, describes, in 44 pleasant hexameters,
the plants in the garden of the cloister at Reichenau, of which he was abbot.
Anglo-Saxon literature took its start in the reign of Alfred the Great (871-901),
and held its own until the middle of the twelfth century. The principal medical
writings of the period are the Lccrh-Book of Bald, the Lacnnnga, a book of
Anglo-Celtic magic and translations of Apuleius and Sextus Placitus. The
medieval penchant for allegory is exemplified in the Physiologus, a popular
purview of the virtues and vices in the form of twelve real or fantastic animals,
which was translated into all languages and although ])ure allegory in itself

became the original of "Beast-Books" or Bestiaries. Under the Carolingian
monarchs, Jewish physicians were much favored in France. In lower Italy,
Sabbatai ben Abraham, called Donnolo (913-965) was a famous practitioner
and his Antidotarium,^ a formulary of some 120 remedies, is the oldest known
medical work in Hebrew. The oldest medical work in Spanish is a treatise on
fevers by Isaac, a Jewish physician of the eleventh century. The oldest medical
book in Hebrew is a book of remedies by Asaf Judseus, a Mesopotamian phys-
ician of the seventh century.^

Aledicinc in the eleventh and twelfth centuries was lifted to a
much higher level by the School of Salerno, which, as Neubiu'ger
jsays, aroused the healing art fi'om the decrepitude of half a mil-

Icniiura, infused new life into things and guarded as a Palladium the
Ix'st traditions of ancient practice. Its origins are obscure. We
I'jnly know that it came into existence in "a most mysterious way."
That it was an ecclesiastical foundation is regarded by most his-

loiians as an agreeable /a6fe convenue, for the whole character of

lie school was that of an isolated laical institution, a civiias Hip-
ifocratica, in the midst of purely clerical foundations, and there is

pignificant silence about Salerno in the ecclesiastical chronicles.

Rut the city itself was a bishopric; after 974, an archbishopric;

\hore the Benedictines had a cloister and a hospital (820), and the
riendliest relations are said to have existed between the clergy and

' Edited by Steinschneider, Berlin, 1868.

2 L. Venezianer: Asaf Juda^us, Strassburg, 1916-17.
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till' SiilciMiitan pIiysici.Miis. Tlic liltic seaside town of Salerno,

near Naplos, was known vvvw lo the Uonians as an ideal health

n^sort. The nuMlical teachings and traditions of its famous school,

th(> liist independent nunlieal scjiool of th(> lime, came upon the

dii>an' stajination of th(> o:\y\y Middle Ages, with something of the

invigorating freshness of the sea. Its anatomy was based u[)ori

that of swine, its physiology and pathology were Galenic, its diag-

nosis mainly puhv and urine lore, but diseases were studied first-

hand, in a straightforward, spontaneous, engaging manner, therapy

was rational with an admirable scheme of dietetics, Salernitan sur-

gery was new and original, obstetrics and nursing were ably culti-

vated by talented women. The Salernitan masters, says Neu-
burger, were the first medieval physicians to cultivate medicine

as an independent branch of science. That the Salernitan medi-

cal culture was Hellenistic, that Salerno revived some of the best

traditions of Greek medicine, is due to the fact that Sicily and
S()uth(>rnmost Italy (Magna Gra^cia) were still part of th(! Eastern

Empire, and were entirelj' uninfluenced l)y Latin culture from the

seventh century B. C. to the tenth century A. D. From Magna
Graecia, Byzantium and Toledo came the three main streams of

Greek culture, which went to the formation of the Salernitan tra-

dition. The oldest documents of Salernitan medicine are com-

pilations in barbarous Latin from the later Roman authors and

pseudo-authors, and date from the first half of the eleventh

century.

Of these, the Passionarius, a handboolc of special pathology and thera-

poutics, associated with the name of Galen and attributed to the Lombard
Warimpotus or Gariopontus (died circa 1050) is, in the opinion of Sudhoff,
not a genuine Salernitan writing, but a compilation from Byzantine sources,

dating back to the eighth or ninth century. The writings of Alfanus, Bishop
of Salerno {circa 1050), the Practica of Petroncellus, an Anglo-Saxon version

of the same in Cockayne's Leechdoms, and the poem Speculum homiriis (circa

1050) are the only other Salernitan relics before the time of Constantinus
Africanus.

Of little effect upon Salerno, and nowise an outstanding personality,

Constantinus Africanus (circa 1020-10S7) is yet an important landmark on
account of his strong influence upon the later Middle Ages. A native of Car-
thage, he gained a close knowledge of Oriental languages by extensive travel,

and, returning to his native city, is said to have been persecuted as a magician.
Fleeing to Italy, he lived for some time at Salerno, but whether he taught there

is uncertain. Steeped in Arabist culture as he was, he could have exerted little

influence upon the school. ^ Islam was unpopular; for before the Norman
conquest of Sicily, the Saracen overlords of the island had frequently menaced
Salerno and on one occasion fortv brave Normans saved the little town from
their clutches (1016).

After 1070, we find Constantinus in the cloisters at Monte Cassino, where
he ended his days in his literary work. This consisted mainly of Latin transit
tions of Haly Abbas, Johannitius, Isaac Judseus, and the Arabized Galen and

' Sudhoff has since contradicted this earlier view in Munchen. med.
VVochenschr., 1920, Ixvii, 1301.

Jl
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Hii)p()crates. While those transhitions were little noticed at Salerno, the influ-

ence of Constantiiu^ :is a Latinizer of the Arabist culture' was far-reachinfr, as
Sudhoff says, "a sj'niptoin of a f^reat historic process," namely, the fast(>ning;

of Mohammedan modes of thought ujjon Western European medicine from
the twelfth century on. Johannes AfHacius {circa 1040-1100,1, a Saracen i)upil

of Constantin(% was the probable author of the Liber aureus, attributed to his

master, and of a Salernitan tract "Z)c febrihus et urinin," which contains a
device for cooling the sick-room by drii)ping water from a perforated vessel.

Taddeo Alderotti later bore witness that these translations of Constantine
wer(^ very faulty pcM'formances {nam ille insanus monacus in transjerrendo
peccavit quantilalc et qualilaie-)

.

Independent treatises on jiractice of medicine, notable for clarity of con-
ception and concision of styl(> were written severally by Magister Bartholo-
maeus, Copho juni<jr, Johannes Platearius junior, and by Archimathseus,^ who
also wrote an important tract on hodegetics {De instructione niedici) or the
etiquette of the phy.sician's approach to the bedside {De advenlu medici ad
aegrotuni). The most remarkable contribution of the Salernitan .school to in-

ternal medicine is the Tractatus de aegritiulinu7Ji curatione, the first example of
an encyclopedic text-book of medicine, written by many authors, and no doubt
designed for posterity as the "Summa medicinalis" of Salerno. It became the
standard school book of internal medicine in the first half of the twelfth cen-
tury. As in each Practira listed above, it treats of local diseases seriatim, from
head to foot {a capite ad calccin).

Among the earliest of the twelfth century contributions to natural history
was the compilation called Macer Floridus, a didactic; hexameter poem on the
therapeutic virtues of 77 simples, attributed to Odo of Meudon, which was
highly po()ular and frequently translated,^ and WcOS the original of the oldest
Scandinavian medical writing, the Danish Lagebocj of Henrik Harpestreng.
The Lapidarius or stone-book of Bishop Marbo'd of Rennes (died 1123) deals
with the medical and magic virtues of 60 precious stones.

The Salernitan productions are contained in the "Breslau
f'odex,"^ most of which has been reproduced in the collections of

iSalvatore De Renzi (1853-6) and Piero Giacosa (1901). The
iReqimen (SanUatis) Salernitanum. or Flos inedicince (1260-1300),

I poem in double rhymed hexameters, was first printed in Latin
n 1484.

Its date of origin is unknown, but SudhofT holds that its probable proto-
ype was a pseudo-Aristotelian epistle to Alexander the Great {De regimine

<:(in)tatis), Latinized by John of Toledo (Joannes Hispanus), a baptized Jew,
il)i >ut 1 130. This tract, dedicated to a Spanish princess, had a wide circulation
nil was follower! bv a similar dietetic epistle, addres,sed to Frederick II him-
ill by his court philosopher, Magister Theodorus. In Arnold of Villanova's
niic, the Salernitan Regimen, which jirobably did not appear before 1260,
insisted of 362 verses, which the adclitions and interpolations of De Renzi
iid others have expanded to 3520. Thus the famous Salernitan text owes

' For the Arabic .sources of Constantine, see M. Steinschneider: Virchow's
w.h., Berlin, 1866, xxvii, 351-410.

' Preface to Expositiones in arduum aphorismorum Ipocratis. Cited by
vi'uburger.

^ For Archimathseus, see Hans Erchenbrecher, Leipzig diss. (Inst. f.

^'^h. d. Med.), 1919.

' Edited by Ludwig Choulant, Leipzig, 1832.

" For a revised and classified table of contents of the Breslau Codex, see
ricdrich Hartmann: Die Litteratur von Friih- und Hochsalerno, Leipzig
iss., 1919. Also, Sudhoff: Arch. f. Gcsch. d. Med., Leipz., 1920, xii, 101-148.
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its origin to Tolodan sources, was j)roI)al)ly not known i-itlu'r to Frederick II

or (.JilU's (Ic Corhcil, and consciUKMitly was not circulated until lonji after 1 101,

the usual date assij^ned for its composition.'

The Hojiiiiion consists of a sliiii<i of v(>ry sciisihlo dictotic

ami hyjiicMiic jnvcopts, dotlicatcHl, in tlu^ scycral imprints, to the

Kinji of I*]n<j;lan(l {Anglorum liegi), in most of the manuscripts to

the Kinii of France (Franconiin Rqii). It passed through some 240

separate editions, including Irish, Bohemian, Provenyal and
Hebrew.-

()f the "Ladies of Salerno," Trotula, whom the thirteenth century trouvere
Rutebu'uf styled "Dame Trot" {Mdddine Trotic dc Salcrtic) is credited with
a fiynecoloffic and cosmetic treatise I)e passionibus mulicrmn, while Alx'lla

wrote Dr nnliira srniiriis homiuis and De ntra bile. In the opinion of Malgaifine
and Sudhoff, Trotula is not a ])erson, but only the title of the book itself.

Accordinji to Daremberg and De Kenzi, it is the name of the authoress, whom
some suppose to have been of the Kufz;siero family and the wife of the elder

Platearius.

The Antidotarium of Nicolaus Salernitanus'' was the first

formulary and one of the first medical books to be printed (in the

superl) typography of Nicholas Jenson, ^'enice, 1471). It con-

sists of 139 complex prescrijitions in alphabetic order, contains

many new Eastern drugs, also the original foi'mula for the "an-

sesthetic sponge" (spongia somnifera) and a table of weights and

measures. The Antidotarium of Matthaeus Platearius, known as

"Circa instans," was the original of the first French herbal (Le

grant herhier). In anatomy, Copho, one of the instructors at

Salerno, wrote a primer on the dissection of the pig, based on the

spurious Anatomia parva of Galen; it was reprinted in the little

anatomic manual of Dryander (1537). The Armtomia of Ricardns

Salernitanus,^ and an anonymous Demonstratio anatomica, are also

based upon porcine structure. Another recently exhumed Ana-
tomia of this period is that of Nicolaus Physicus.^ There were

many treatises on uroscopy, in particular those of Johannes

Afflacius, Johannes Platearius, the younger Archimathaeus, Maurus
and Urso. Gilles de Corbeil (.Egidius Corljoliensis), Canon of

Paris and physician to PhiHppe Auguste of France (1165-1213),

iSee SudhofT: Arch. f. Gesch. d. Med., Leipzig, 1914-L5, viii, .377; 1915-

16, ix, 1; also, Pagel-SudhofT, 173, and the Leipzig dissertation of Johannes
Brinkmann: "Die apokryphen Gesundheitsregeln [etc.], 191.5.

2 An attractive Engli.sh versification (bilingual text) is that of Dr. John
Ordronaux (Philadelphia, 1870).

3 Sometimes called Nicolaus Pra^positus (i. e., Prseses of the faculty), but

now to be differentiated from Nicole Prevost. See Wickersheimer, Bull. Soc

franc, d'hist. de med., Paris, 1911, x, .388-397.

* Edited by Florian, Breslau, 1875.

* Edited and printed by Franz Redeker. Leipzig diss., 1917.
%\

iJl
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wrote two poems on the pulse and the urine,' based upon the

Byzantine treatises of Theoj)hikis Protospatharius, also a poem
on the composition of medicines and a satire on the clergy ( Hiera-

pigra ad purgandoa prelatos). He laments the decline of Salerno

after it had l)een sacked by Henry VI (1194). After this terrible

event, according to .Egidius, the Salernitan professors degenerated

into beardless striphngs who cared only for books of prescriptions.

In the thirteenth century, the medical authority of Salerno was

gradually impinged upon by the great rival schools of Naples,

Palermo and IMontpellier, and its fame and influence became more

ind more of a vanishing fraction, until the great school was finally

ibolished by Napoleon on November 29, 1811.

The Physica of St. Hildegarde (1099-1179), Abbess of Rupertsberg, near

iingen, describes the heahng powers of the known ])lants, minerals and animals,

living the German names by preference, contains precepts for the hygiene of

Iregnancy and puerperium and rules for suppressing sexual desire. It is

iteresting for its sidelights upon the medicine, botany, and gardening of

irtclfth century Germany. Her little tract on clinical medicine {Causae ct

<irn<), a medley containing many interpolations, has recently been edited by
,'. Kaiser (Leipzig, 1903). St. Hildegarde's "Visions" {Scinas), containing

onderfully beautiful specimens of the medieval art of illumination, not
'nlike .similar drawings by William Blake, are a revelation of her religious life.

harles Singer suggests that these visions may have had a primary physical

isis, in that the shimmering, radiating figures strongly resemble the stars,

•Idled spots, ami fortification spectra associated with the scotoma scintillans

migraine.

2

The principal outcome of the School of Salerno was the work of

vo surgeons, Roger (Ruggiero Frugardi) of Palermo and Roland
idlando Capclluti) of Parma, whose writings were independent

1 he influence of Constantinus Africanus or other Arabist sources

jjurlt). Roger's Pradica, written about 1170 (Sudhoff), re-

jlited by his pupil Roland about 1230-40 (Sudhoff'') and com-
ciited upon by the 'Tour Masters" a little later, was never

parately printed, but exists apart in manuscript, although Darem-
•ig published a unique edition of the famous commentary
iossuhe quntuor magistrorum) in 1854. Roger's work became a

iiiulard text-book at Salerno, where he himself had been a student

h\ teacher. He knew of cancer and (possibljO syphilis, described

; case of hernia of the lungs, prescribed ashes of sponge and sea-

' Printed at Padua (1484), and Venice (1494). Edited by L. Choulant as
' 'arinina medica," Leipzig, 1826.

-C. Singer: Proc. Roy. Soc. Med. (Hist. Sect.), London, 1913-14, vii,

-2,2.
' Printed in the Venetian encyclopedic collections (entitled "Cyrurgia"),

( date 1498 and 1499, in the Juntine of 154(), and in De Renzi's collections.
I' close investigations of Sudhoff and his pupils show that the Rolandina is

' Aise an independent work, the new material being mainly glosses from the
\ ious MSS. of the Rogerina. See Waldeinar Linge: Leipzig diss., 1919.
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wood (iodidos) for p;<>itor or scrofula, cmijloN-od tho significant

nioroiirial salvos for ohroiiic (iotinal and parasitic- alToctions, in-

troducod tho soton and sutiin^ of llic intcstinos ovor a hollow tube,'

taught tho uso of styptics, sutures and li^atui'os in hoinorrha}:;o anrl

tho healing of wounds hy second intention (huidahle j)us). Roger,

Roland and the Four Masters were succeeded by the twelfth

century surgeons, Janiorius- and Hugh of Lucca (l^go Borgognoni),

who loft no record of his work behind him; by Bruno of Longo-

))urg, an advocate of dry (aseptic) wound treatment, whose
Chirunjia magna completed at Padua in 1252, is the first treatise

of the time in which Arabic authors are drawn upon; by Hugh's
son or disciple, Teodorico Borgognoni (1205-129()), Bishop of

Cervia, whoso treatise (comiih^ted in 12()6) is preserved in the

surgical anthology {Cyrurgia) of 1498 and 1499. Thoodoric was
reviled by (Juy do Chauliac as a copyist and plagiarist, probably

because, like Hugh before him, he contradicted the pseudo-

Galenist dogma of "coction" or "laudahle pus" and stood out in

his day as a sturdy pioneer of a rational asepsis: "For it is not

necessary, as Roger and Roland have written, as many of their

disciples teach, and as all modern surgeons profess," he says,

"that pus should be generated in wounds. No error can be greater

than this. Such a practice is indeed to hinder nature, to prolong

the disease, and to prevent the conglutination and consolidation

of the wound." (Book II, ch. 27.) This simple statement, as

Allbutt points out, makes Theodoric one of the most original sur-

geons of all time, for only Mondeville, Paracelsus and Lister upheld

these principles after him. In the long interregnum between

Mondeville and Lister, "the advocates of suppuration won all I

along the line." Hugh and Theodoric are also memorable for the i

inunction cure by the mercurial salve (unguentum sarracenicum), ^

the sparing use of the cautery, and for setting the hmitations of

treatment wdth apparatus in fractures and dislocations. Their i

names are also associated with the medieval substitutes for anes- f

thesia, the origins of which, however, go back to the remote past,

probably to India.

^

Surgical .'sleeping draughts are mentioned by the Church Fathers Hilary
{De trinitale) and Origen. The earhest Salernitan reference to the "soporific

sponge" occurs in the beautiful Jenson imprint of the Antidotarium. of Nicholas
of Salerno (Venice, 1471, fol. 32 verso), probably written in the eleventh cen-

tury. The sponge was steeped in a mixture of opium, hyoscyamus, mulberry
juice, lettuce, hemlock, mandragora and ivy, dried, and, when moistened, in-

haled by the patient, who was subsequently awakened by applying fennel-juice

^ In the glosses of the Four Masters, a quill is used.

2 First printed from a Munich MS. bv Pagel as "Chirurgia Jamati"
(Berlin, 1909). See also, the Berlin dissertation of Artur Saland (1895).

'Husemann: Deutsch. Ztschr. f. Chir., Leipzig, 1895, xlii, 577-587.
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() the nostrils. This prescription, Husomann thinks, was derived from older
brnuila! for anodyne a})pH('ations of similar ingredients to the temples for

nsomnia (ritiiliw] or cataplasms for local ana^thesia, which are to be found in the
Xnlidolarium of Nicholas (Oleum mandragoratum, fol. 22 verso), in the Pruc-
iva of Copho, in the Tractatus de aegritudinum curatione and even in Gaddesden
ind Varignana. From Nicholas, the recipe of the spongia somnifera passed
m to Hugh and Theodoric {confectio somnifeTa) and thence to Gilbertus
\nglicus (1200), Pfolspeundt (1460), Guy de Chauliac, and the low German
wlhacr Arznnhuch. The old Dioscoridean sleeping potion was taken up by
\vicenna, S(>rapion, Jocelyn of Furness (1177-99), Isidore of Seville, Thomas
)f Cantimpre, Conrad of Megenburg, Jerome Bock, Jerome of Brunswick
who substituted belladonna), Matteo Silvatico, and Basssavola, while similar
larcotic potions are mentioned in Boccaccio (viii, 8; x, 4), MacchiaveUi (II

^landragola), Du Bartas, Marlowe, Middleton and Shakespeare (Romeo and
tiliet, iv, 1,3).

Through the Middle Ages, mandragora was the soporific par excellence,

referable to opium and hemlock, because it was not like these "cold in the
:)urth degree" but in the third. Its dangerous effects, when taken internally,

re indicated in Marlowe's Jew of Malta,

"I drank of poppy and cold mandrake juice

And being asleep, belike they thought me dead,"

ir which reason it was not used internally by the Salernitan surgeons.

The al)lest Italian surj>;eon of the thirteenth century was Giigh-

mo SaUcetti, called Saliceto or Salicet {circa 1210-1277), a man
ell educated in hospital and on the battlefield, as also in respect
' university training. He was professor at Bologna {circa 1268)

ter city physician at Verona, and, during 1269-75, completed his

'jrurgia^ (first printed at Piacenza in 1476-) for the benefit of his

n, whom he brought up to the profession of medicine. Although
r shorter than his treatise on internal medicine, his Surgery

mds out as a great landmark, or seamark in the history of the

laft, and for the following reasons^: SaHceto did not separate

rgical diagnosis from internal medicine; and kept a good record

I
case histories, which he held to be the foundation of his sub-

J-t. Book IV of his treatise contains the first known treatise on

r'cional or surgical anatomy (Sudhoff). He restored the use
I the knife, which Arabian practice had set aside in favor of the

e if cry; he showed how to suture divided nerves and to diagnose
I ('(ling from an artery by the spurt of blood. He specifies con-

t lateral paralysis as a sequel of head injuries, for which he recom-

' Comi)leted June 7-S, 1275.

- Translated into French, by Nicole Prevost (Lyons, 1492) and again with
iiientaries, by Paul Pifteau (Toulouse, 1898). Saliceto's treatise on prac-

i \Summa conservationis el curaiinnis) was first printed at Piacenza (circa

1 "<)), and his De mlute corporis at Leipzig (1495). His merits as a physician
been studied in the Berlin dissertations which Pagel set for his pupils,

II ;runow (1895), E. Loewy (1897), W. Herkner (1897) and (). Basch (1898).
I'l his treatise on anatomy, see F. O. Schaarschmiilt, Leipzig. dis.s. [Inst. f.

ii'h. d. med.], 1919.

'See Gurlt, i, 754-765; Neuburger, ii, 380-384, and Allbutt: "The His-
'o; al Relations of Medicine and Surgery," London, 1905, pp. 32, 33.
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mends a thick compress (o prevent \\\v injurious admission of air;

crepitus {sonitiis ossis fradi) is emi)hasiz(Mi as a diajiiiostic sij^n of

fractures, arrow wounds are described in {graphic fashion and a

furrier's suture is iin^scribed for intestinal wounds. He was the

first to assign venereal contajiion as the real cause of chancre, bubo
and phagedenic ulcers, and even reconmiends a i)rophylactic (ihhdio

cum aquo frigida et roratio loci cum accto (Neuburger). In his

treatise on practice, he has left a classic description of dropsy due

to contracted kidney ("durities in 7T/?/6«.s"'), a reniarkal)le ac-

count of melancholia, and valuable contributions to gynecology.

The sound surgical principles of Saliceto were very ably upheld

by his pupil, Lanfranchi of Milan, who became involved in the

squabbles of the (lueli)hs and (Jhibellines and was driven out of

his native town by the \'isconti. At Lyons, he wrote his Chir-

wgi'a parva. Arriving in Paris in 1295, he found himself, as a

married man, shut out of teaching at the university, where the

professors were celibate clerics; and he therefore became associated

with the College de Saint Come, organized before 1260 by Jean

Pitard,- surgeon to Philip the Fair (1306-28). Here, by his

straightforward stjde of lectiu'ing and his use of bedside instruc-

tion, he became the virtual founder of French surgery, and died in

1315. In his Chirurgia magna, completed in 1296 and dedicated

to Philip the Fair (Venice, 1490'), Lanfranc made a resolute and

valiant stand against the medieval schism between surgery and

medicine which had existed since Avicenna's time, stating his con-

viction that the surgeon should also be an internist in a neat

syllogism: (Omnis practicus est theoricus: omnis cyrurgicus est

pracficus: ergo omnis cyrurgicus est theoricus). He was the first to

describe concussion of the brain, and his chapter on the sjanptoms

of fracture of the skull is accounted a classic. Depressed fragments

and irritation of the dura are his only indications for trephining.

He also differentiated between venous and arterial hemorrhage and

between cancer and hypertrophy of the female breast; and such

1 Saliceto: "Liber ... in scientia medicinali," Placentia^, 1476, ch. 140.

See also, Haeser, "Zur Geschiehte der Bright'schen Krankheit," Janus, Bre.s-

lau, 1848, iii, 371, which gives interesting references to nephritis by the Arabic

writers Serapion and Rhazes.

- A surgical manual by Jean Pitard, from MS. in Liineberg (Latin) and

Paris (old French) is printed by Sudhoff in Arch. f. Gesch. d. Med., Leipz.,

1909-9. ii, 189-278.

' Also printed in the surgical anthologies of 1498-9. There was a French

translation by G. Yvoire (Lyons, 1490), an old English version, printed by the

Old English Text Society (1894), and another (Chirurgia parva) in black lettpr

by John Halle (London, 1.565). A superb black letter translation of the

Chirurgia parva into Spanish was printed at Seville in 1495 by "tres alemanes

companeros." The Chirurgia parva was translated into German by Otho

Brunfels (Strassburg, 1528).
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procedures as intubation of the esophagus, reunion of divided

nerves, and neurotomy for tetanus are among his innovations.

Unhke Saheeto, I.anfranc was a cauterist and averse to the knife.

He ther(>fore avoidcnl trephining, cataract extraction, or Hthotomy,

treating hernia with trusses only, but did not hesitate to operate for

empyema and wounds of the intestines, treating hemorrhage by

styptics, digital compression, torsion, or even the ligature. He
gives careful directions for venesection, lamenting that this pro-

cedure should be the province of the l)arbers. His ethical advice

to the surgeon is quaint and characteristic, and although he looked

upon Paris as an earthly paradise he held the French surgery of his

day in sovereign contempt. The work of Saliceto and Lanfranc,

coincident with the development of the great medieval universities

—Paris (1110), Bologna (1113), Oxford (1167), Montpellier (1181),

Padua (1222), Naples (1224)—and the l^rilliant false dawn of cul-

;ure and liberalism in the thirteenth century, ^ did much to further

he growth of surgical talent in France, England and Flanders,

^rom the Italian families delle Preci and da Norsia came the

^^reciani and the Norsini, whole generations of itinerant surgeons

iivho practised herniotomy, lithotomy, urethrotomy and cataract

xtraction as a family secret.

CV)ntem]iorary with Lanfranc was his loyal follower, Henri de

^ondeville (1200-1320), a hardy and original thinker, endowed
rith great powers of wit and sarcasm, who made a valiant last

tand for the principle of avoiding suppuration by simple cleanli-

ess, as originally taught by Hippocrates and as reintroduced by
|lugh and Theodoric. Before 1301, he was one of the four body
§Lirgeons of Philip the Fair, and in 1304 he delivered lectures on

ijnatomy at the University of Montjiellier.- The surgical treatise

m IVIondeville, begun in 1306 and left a torso (1316), was first edited

Ind printed from the several manuscripts by Pagel in 1892, and

ijiter translated into French by Nicaise (Paris, 1893'''). It abounds
J I directions of the rarest common sense for the aseptic treatment of

5 ounds and in shrewd practical advice to the surgeon as to the

Ipnduct of his professional life. In opposition to the salve surgery

ir the Galenists, IMondeville advises simply to wash the wound

J can and put nothing whatever into it, since "wounds dry much

1 For an interesting account of this Aufl.Uirun/j, which unfortunately did

»t last lonff, sec J. J. Walsli, "The Thirteentli Clreatcst of Centuries," New
Drk, 1912.

- Mondeville's anatomic treatise was re])rinted from a Berhn MS. by
igel in 1S89.

' A fragmentary old French version of 1314 has been i)ublished by A. Bos
aris, Societe des anciens textes frangais, 1897-9) ; another MS. of 1478 is

the University Library of Upsala.

10
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inciter liiM'orc siippural ion lliaii after it
." Wine and other "wound-

drinks" were fiiven to st r(Mi}:;t hen the |)ali(Mit,' in opposition lo Ihc

routine praclico of cultinjj; down liis diet. For luMnorrha^c he

reconinionds styptics, digital compression, acupressure and torsion

of the isolated vessel by means of a sliding-noose ligature. Plis

i)itinfj: wit is shown in such utterances as these: "(lod did not ex-

haust all His creative |)ower in niakinii (!alen." "Many more
surgeons know how to cause suppuration than to heal a wound."
"Keep up youi- ixitient's spirits by music of viols and ten-stringed

psaltery, or 1)V forged letters describing the death of his enemies,

or l)v telling him that h(^ has l)een elected to a bishopric, if a church-

man." "Never dine with a ])atient who is in your debt, but get

your dinner at an inn, otherwise he will deduct his hospitality

from your fee." Henri's rapacity in the matter of fees shows
how hard they w'cre to get in the Middle Ages,- and what he says

about the subject suggests the type of surgeon who had to suc-

ceed In- dint of hard knocks. Like the heroes of Smollett, as

descrilied by Sir Walter Scott, his cynical spirit seemed to delight

in things "attended with disgrace, mental pain, and bodily

mi.schief to others," yet it is hard to say offhand whether this

was the fruit of harsh experience or the expression of supreme
irony.

A man of far different tj'pe w-as Guy de Chauliac (1300-68),

the most distinguished authority on sui'gery in the fourteenth and
fifteenth centuries. A country boy from Auvergne, Guy managed,
through friends, to take holy orders and to get an excellent medical

education at Toulouse, Montpellier and Paris, with a special course

in anatomy at Bologna.^ He thus became the most erudite sur-

geon of his time, and, in due course, settled down at Avignon as

physician and "commensal chaplain" to Popes Clement VI,

Innocent VI and I'rban \'. He died on July 25, 1368.

Guy w^as a writer of rare learning, endowed wath a fine critical

and historic sense, and, indeed, the onl}^ medical historian of con-

sequence between Celsus and Champier.^ As an operator, he set

1 See A. Raubach : Ueber die Wundtranke in dor mittelalterlichen Chi
rurpo, Berlin dissertation, 1S98.

I

- The Salernitan Dutn dolet, accipe was the rule, as satirically indicated b]

John of Salisbury. (Neuburger, ii, 325.) See also, C. Vieillard: Le pactj

medical au moyen age, Bull. Soc. frang. d'hist. de med., Paris, 1904, iii, 482-j

496.

' Guy learned his anatomy from Mondino's pupil, Niccolo Bertuccio, an^

was also much influenced by the translation of Galen's De usu partium mad
by Xiccolo de Regio (1317-45).

^ Guy's "chapitre singulier" on the history of medicine was edited sepi

rately by Jean Canappe and printed by Etienne Dolet (Lyons, 1542). Th!

value of this chapter was first emphasized by Symphorien Champier in "I

Guidon en francoys," Lyons, 1503. (E. C. Streeter.)
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great store by the study of human anatomy and was one of the first

to take the operations for hernia and cataract out of the hands of

the strolhng mountebanks, although he hesitated to cut for stone.

He l)eH(n'ed in cutting; out cancer at an early stage with the knife,

hut employed the actual cautery in the fungous variety as well as

in caries, anthrax and similar lesions. Ulcers he treated by means

of an investing collar or guard of sheet lead, and he suspended

fractures in a sling ])andage or (when in the thigh) by means of

weight and pulle}'. He also gives an interesting summary of the

Guy do Chauliar (1300-1.370).

dentistry of the period.^ He throws a great light upon the opera-
tive procedure of his time by his description of the narcotic or

soporific inhalation, originally attributed to Theodoric. This, the

medieval substitute for anesthesia, as above described, was in

1 vogue up to the seventeenth century, and is frequently referred to

I

by the Elizal^ethan poets and dramatists, for instance, in the well-

' For which see V. Guerini's "History of Dentistry," Pliila., 1909, pp. 142-
119, and J. J. Walsh's "Old-Time Makers of Medicine," New York, 1912,

,

pp. 319-32.3.
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worn citation from 'riioiuas MiddK ton's (ra}z;(Mly of Women Beware

Women (Act IN', sc. 1):

I'll imitate tho pitios of old surpcons
To this lost limb, who, ere they show their art.

Cast one asleep, then cut the diseased ])art.

Yet, in spite of his wide cxiHM'icncc. (Juy do C'hauliac was on the

wholo a reactionary in the important matter of the treatment of

wountls and, by his great aiithorit,y, threw hack the progress of

surgeiy for some six centuries, giving his personal weight to the

doctrine tliat the healing of a wound must be accomplished by the

surgeon's int{>rfer(>nce—salves, plasters and other meddling

—

rather than b}' the healing i)ower of natiu'c. As an ethical t(»acher,

Guy holds up a far nobler ideal to the surgeon than Henri, and his

mode of expression reveals the gentleman as well as the scholar.

During the epidemics of plague at Avignon in 1348 and 1360, he

stuck manfully to his post as a healer of the sick, while other

phj-sicians tied the locahty. His most important work is the

Inventarium or Chirurgia magna, written in 1363, and first pub-

lished in French translation at Lyons in 1478.^ This book passed

;

through many editions, translations, and abridgments (les fleursl

du grand Guidon), and in the latter form it became the vade;

mecinn or "guidon" of surgical practice even beyond the 16th

century.

Guy's most distinguished pupil was Pietro d'Argelata (died:

1423), a professor at Bologna, whose Cirurgia was printed atl

Venice in 1480. The chapter on the custody of the dead body tells

how he embalmed the corpse of Alexander V. Argelata taught the

dry treatment of wounds, but. powdered them; was skilled in

dentistry, used sutures and drainage-tubes in w^ounds, trephined

the skull, incised the linea alba in post-mortem Cesarean section'

and sometimes operated for hernia, stone, and fistula in ano. The

latter operation attained a high degree of perfection in the hand;

of John of Arderne (1306-90 [?]), the earliest of the Englisl

surgeons. Arderne was a well-educated man who got his trainin;

by an adventurous career as arm}' surgeon in the Hvmdred Year

1 La pratique en chirurg;io du maistre Guidon de Chauliac, Lyon, Bartl

elemy Buyer, 1478. The Latin text (Chirurgia) was first printed at Venic

in 1490, a Venetian text in lingua franca in 1480, a good Latin text by Laurei

Joubert, chancellor of Montpellier (Lyon.s, L578); also a French text (Roue:

1615), and glossary by his son (1585). The best modern edition is that •

Edouard Xicaise (Paris, 1890). Many commentaries and abridgments we
made by Symphorien Champier (1503-37), Louis Verduc (1731) and other

English, German, and Spani.sh versions exist. The black-letter "Q\iestyonar_^

of Robert Wyer (London, 1.541) is a beautiful impression. A rare English IVI

owned bv E. C. Streeter is described by him in Proc. Charaka Club, N. ^

1916, iv,'107-111, 2 pi.
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War. He wrote treatises on passio iliaca (appendicitis or intes-

tinal obstruction) and gout; and an essay on clysters (1370),
advocating an instrument of his own invention. He einj:)loyed

irrigation in renal and intestinal colic, cystitis and gonorrhea. His
well-illustrated treatise on fistula in ano (1376), in the oi:)inion of

its editor, D'Arcy Power, introduced a well-described surgical

operation for a condition v/hich most of his predecessors had aban-
doned as incurable. Getting his patient into the lithotomy posi-

tion, Arderne boldly incised the outer wall of the fistula in all its

branches instead of fretting it by pro})es and ligatures; checking
any hemorrhage with sponges, and avoiding all corrosive or irri-

tating after-treatment of the wound. This asepsis, akin to Monde-
ville's, is a reflex of Arderne's training as a Norman surgeon. The
Saxon leech crops out in his leaning towards astrology, charms and
wort-cunning. "Nothing pleased him more than a charm"
(Power).

Giovanni Arcolani (died 1484), or Arculanus, a professor of medicine and
surgery at Bologna (1422-1427) and Padua, whose treatise on surgery (Prac-
tica) was ])ublished at Venice in 14S3, is memorable as one of the leacling pio-
neers of dentistry and the surgery of the mouth. The surgical sections contain
figurations of the instruments used,' including aural syringes and flexible

catheters. He describes the filling of hollow teeth with gold-leaf and gives a
remarkable account of the mental symptoms of alcoholism. Otherwise he is

but a typical expositor of Avicenna and Arabian surgery.
The Chirurgia of Leonardo da Bertapaglia (died 1460) is again only an

arrangement of the fourth book of Avicenna's Canon, full of Arabian poly-
pharmacy, with strong leanings towards astrology.

The Flemish surgeon, Jean Yperman (1295-1351), whose
Chirurgie was printed from the Flemish manuscript by Carolus

(Ghent, 1854), by Broeckx (Antwerp, 1863^), and latterly in a
splendid definitive edition by van Leersum,^ was a pupil of Lan-
franc's who worthily upheld his master's teaching, especially in

regard to ligation and torsion of arteries.

He gives good accounts of trephining, arrow-wounds (with a special

wound-drink), healing of harelip by means of freshened edges and special
sutures, artificial feeding by a silver tube, and enlargement of the opening in

reposition of ])rolapsed viscera. In the chapter on leprosy, he mentions the
anesthesia and the possibility of infection by sexual intercourse. Of the Royal
Touch for scrofula, he slyly notes that curable cases will get well without it

(Xeuburger).

1 Neuburger, op. cit., ii, .508. J. J. Walsh: Old-Time Makers of Medicine,
New York, 1911, and his Modern Progress and History, New York, 1912,
116-118.

"^ A "Traite de medecine pratique du maitre Jehan Yperman" was al.so

edited and published by Broeckx (Antwerp, 1867).

' E. C. van Leersum: De Cyrurgie van Meester Jan Yperman, Leyden,
1912.
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III th(^ fourteenth (cntiirv, lie was the «z:n>at authority on

surii;(>rv in (lie Low Countries.

Hand in liand with the niedieval (icvclopnicnt of surgery, there

necessarily went some effort to iini)rove the status of human anat-

omy. Dissectinp;, at first rigorously proscribed by law and senti-

ment, became more and more a matter of course, following the de-

cree of lMnj)eror KnMJeiick II in 1210. Payne has divided medic^val

anatomic teaching into three periods: First, the Sal(>rnitan (800-

1200), in which instruction was based upon the dissection of ani-

mals as set forth in the Anatomia Ford of Copho, one of the Jew-

ish instructors at Salerno; second, the Arabist period (thirteenth

century), in which such dissections wen^ super.sed(Hl by books and

lectures. The leading authorities of this time were Richard, of

Wendover, called Ricardus Anglicus (1252), physician to Gregory

IX, whose work is preserved in the text of Robert Toply (Vienna,

1902); and Henri de Mondeville, who, long before Ambroise Pare,

prefixed an anatomic treatise to his surgery, and who improved

upon Wcndovcr's teaching by the use of pictures, diagrams and a

model of the skeleton.

The i:{ iDiniaturc paintings which Henri employed have been reproduced
and descriljcd by Sudhoff from a French MS. of 1314, also a number of crude
pen-drawings from MSS. at Berlin and Erfurt.^ These tiny pictures are, per-

haps, the earliest anatomic illustrations of the time, and establish several

norms of traditional anatomy, e. g., the muscular and visceral schemata, which
were slavishly followed for a long time. Better executed are the 18 colored

figures from the Anatornie of Guido de Vigevano (1345), which Wickers-
heimer h;vs reproduced from MS. 569 in the Musee Conde (Chantilly^). The
anatomy in these drawings, intended to illustrate the technic of dissecting, is

extremely diagrammatic. In most of these medieval MSS., the skeleton has the
spectral aspect {Lemurengestalt) familiar in the many figurations of the Dance
of Death, suggesting a dried disembowelled preparation with the bones shining
through the skin; the stomach is inverted, giving the visceral schema the
appearance of a bagpipe, while the spinal column looks like a Malay creese.

The interest of the third period centers in the revival of human
dissecting by Mondino de'Luzzi (circa 1275-90), called Mundinus,
of Bologna, whose Anathomia was completed in 1316 and first

published at Padua in 1487, and later at Leipzig in 1493 by Martin
Pollich von Mellerstadt. In intention, this work was really a little

horn-book of dissecting,^ rather than a formal treatise on gross

anatomy,

Mundinus' scheme of dissection begins with the abdominal cavity, Jis

containing the perishable viscera. In this section he incidentally describes
abdominal paracentesLs, radical cure of hernia and lithotomy, gives the differ-

1 Sudhoff: Anatomic im Mittelalter (Stud. z. Gesch. d. Med., Leipz., 1908,
Heft 4. 82-89, pi. xxiv).

2 Wickersheimer: Arch. f. Gesch. d. Med., Leipz., 1913-14, vii, 1-25, 5 pi-

' Otherwise a general medical manual (quoddam opus in medicina).

I
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cntial diagnosis botwoen renal and intestinal eoli(;, and records his post-mor-
tems on two female cadavers (January, March, 1315) to ascertain the relative

size of the uterus in virgins and multipara?. He next passes to the chest and
neck, giving a l(>ngthy description of the heart, and concludes with the open-
ing of the skull. In spc^aking of the ear, he says we might understand the tem-
poral bone better if it we're cleaned by boiling, only this is sinful (sed propter

peccatum dimiUere consttcvi) (Neuburger).

Although full of Galenical errors in regard to the structure of

the human frame, preserving the old Active anatomy of the

Title-page of Mundinus: "Anathomia," Leipzig, 1493.

Arabists, with the Arabic terms, this work was yet the sole text-

book on anatomy for over a hundred years in all the medieval
schools. It passed through 39 separate editions and translations

(Mortimer Frank). Mundinus' work at Bologna was continued
by his pupil Niccolo Bertuccio (died 1347), who taught Guy de
Chauliac. After this time, dissecting gained a firmer foothold as

a mode of instruction.
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Ciontilo' (ia rFoliniio nave a piil)lic dissection at Padua in 1341. In thir-

toontli century Italy ])liysicians he^iaii to open tliebody licre and there in order
to iind out tluM'ause of death in susi)ici()Us_ca«esor in ei)ideniic diseases. '^Plie

first juihcial postmortem was conducted on a case of suspected jjoisoniufj; by
(iunlielmo da \'arinnana at Bologna in l.{t)'2. In IIMS, necrojjsies were con-
ducted at Siena and were authorized at Montix-llier about lli7()-7. Public
dissections were decn^ed at the l'niv(Tsity of Montix-llier in l.'5(')(), at Venice
in l.StiS, at I'lorence in li^SS. at Lerida in 1I591, at Vienna in 1101, at Holoj^na
in MO"), at Padua in 142',), at Praiz;ue in 1 1(50, at. Paris in 117S, and at 'Piibinnen

in MS").' An anatomic theater was erected at Padua in 144"), and, at, the
Paris Faculty, four dissections annually liad been required from the latter half

of the fifteenth century on.

Kvon before th(> advent of Vesalius wo find the great artists of

the Renaissance niakinp; dissections in the hospitals at Florence

(Santo Spirito), Milan and Rome; but with the exception of these

artists, whose paintings really advanced anatomy without didactic

intention, dissecting was, as Neubm'ger remarks, mainly a showy,

ornamental feature of medieval instruction. In regard to the

bull De scpulturis, issued by Pope Boniface VIII in 1300, which

many suppose to have put a damper upon anatomic research, it

is shown by Neuburger and Wal.sh that it was, in intention at Ic^ast,

a simple mandate to prevent the bodies of dead Crusaders from

being boilcnl and dismembered before returning them to their rela-

tives.

-

In the thirteenth century the Arabist culture was seciu'ely

grafted upon European medicine by means of Latin translations,

and internal medicine in this period was essentially scholastic and

monastic, that is, its votaries were either monks or schoolmen of

the type of the foremost intellectual leaders of the thirteenth cen-

tury—Roger Bacon, Thomas Aquinas, Duns Scotus and Albertus

Magnus. The medieval lawyers and logicians did good service in

sharpening men's minds and teaching them how to use dialectics

as an instrument or weapon, but science itself could not advance

so long as the pitfalls of syllogism were preferred to inductive

demonstration of fact. We call the medieval writers on practice

of medicine Arabists on accoimt of their unswerving fidelity to

Galenic dogma as transmuted through Mohammedan sources.

The great center of this translating movement was Toledo, which,

after falling into the hands of the Christians in 1085, was sought

by all and sundry for its rich stores of Arabic manuscripts, while

most of the Hebrew translations from the Arabic came from

Provence.

'See F. Baker: Johns Hopkins Hosp. Bull, Bait., 1909, x.\, footnote to

p. 331.

* Neuburger: op. cit., ii, 432. Walsh gives the Latin text in his "Popes
and Science" (New York, 1908, 413), and tran.slates it in Med. Libr.ary and
Histor. Jour., 1906, iv, 265.
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Gerhard of Cremona (1114-87), who translated Rhazes, Serapion, Isaac
Juda'us, Albucasis, and the Canon of Avicenna, was the principal interpreter

of this Toledan treasure-hoard; Marcus of Toledo translated some of Galen
and the Isago^e of Johannitius; the Salernitan Jew P'erragut ben Salem trans-

lated Rhazes in Sioily (1279) and the Tacuinum aanilatis at Naples (1290);
and John of Toledo (Joannes Hispanus) profoundly influenced Salerno by his

Latin version of th? hygienic epistle of pseudo-Aristotle. In this work of

transi)lantation of Arabist doctrine, the Jews, the natural intermediaries be-

tween East and West, played a considerable part, mainly in their own
Hebrew versions of the Arabic. Otherwise, the Toledan influences tUd not
entirely make for pood, since the so-called ''tran.slators," ignorant of Arabic,

usually had some learned Jew or Saracen turn the text orally into colloquial

Spanish, to be rendered into barbarous Latin currente calamo. Through
medical, as w(>ll as linguistic, ignorance, the technical terms were sim])ly

tr;uisferr(>d without translation, the sense of the text was frequently dis-

torted, and the many contractions made it otherwise unintelhgible.i This
great mass of Arabist doctrine was now attacked by the scholastic physi-

cians, who were either commentators in the orthodox sense, "aggregator^,"
that is, compilers of the best things in their authors, "conciliators," that is,

those who sought to settle and reconcile the contradictions in Hellenist and
Arabist doctrine by dialectics, or "concorders," i. e., arrangers and harmon-
izers of the outstanding ideas and sentences of an author in regular order.^

The chief merit in all these medieval coRjpilers was in their feeling for orderly
arrangement. There was little independent thought. The influence (^f the
Arabic authors imported by Constantinus Africanus was already noticeable in

such early thirteenth century physicians as Ricardus Anglicus, CJualtherus Agu-
linus, Petrus Hispanus, Gilbertus Anglicus and Jean de St. Amand, canon of

Tournay, who wrote a commentary on the Antidotaruut) of Nicholas the Saler-

nitan, and a Rcvocativum meinoricp, a labor-saving com]>end, designed to save
students sleepless nights over their Galen and Avicenna, and consisting of

a Concordance of these authors arranged by catchwords, an abbreviated key
to the contents of the Hippocratic and Galenic writings, and the Areolae, a
condensed materia medica, which enjoyed great popularity in the schools.

The founder of medical dialectics (and the real founder of the Bolognese
school) was Taddeo Alderotti (122:>-1303), of Florence, called Thaddeus
Florentinus, a writer of dry scholia and good consilia, who began to teach
logical or scholastic medicine at Bologna in 1260, and was a thrifty, much-
envied practitioner. Thaddeus introduced the practice of swamping a text
in a veritable inundation of commentary. He early noted the faulty trans-
lations made by Constantine, and clung to the original Greek sources, but his

own skill in logic-chopping suggests his training in the Canon of Avicenna.
The scholastic method attained its highest development at once in Bologna,
which was then the great center of legal casuistry and forensic triumphs.

^

Tho Conciliator dijferentiarum (Venice, 1471) of the heretic

Peter of Abano (1250-1315), the great "Lombard," who as the title

of his work impHes, tried to reconcile the views of the Arabists and
Grecians, marks the rise of the rival school of Padua as a center of

medical dialectics, of which Thaddeus and Peter were the patterns

for a century.^ The Liber Pandedce Medidnae of Matthaeus

1 ^ M. Stein.schneider: Die hebriiischen Uebersetzungen des Mittelalters und

I

die Juden als Dolmetscher, Berlin, 1893. Also, Neuburger, op. cit., 329-337.

- Pagel-SudhoiT (Berlin, 1915), 181.

' Neuburger, op. cit., 375.

* Peter's ConnUntor consists of 210 moot-points to be resolved by dispute,
' O-j "Utrum nervi oriantur a cerebro necne?" "Utrum medicina sit scientia,
necne," "An ossa sentiant," etc., which became the fashion for students'
joissertations and disputations even beyond the S( venteenth century.
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Sylvaticus (diod Kil'J), n\' .M;iniii;i, one of ihc firsi iiR'uiuil)ula to

I)c printed (Strasshurii, I 170 |".*|) illustrates the same tendency.

Tlu" most promiiiont of tlie Aialiists, however, were associated with

tli(^ rise of th(> medical school at Montpellier. lM)unded about 738,

lliis famous seliool, like that of Salerno, was eharminj!;ly situated

ne.ar tlu^ s(vi and not far from mineral baths. As early as 1137,

Bishop Adelbert of Mainz visited the school to listen to its medical

lect urers. St. Bernard refers to the visit of the Archbishop of Lyons
in his letters (1153), and its influence in France has survived to

this day. A promintnit early repivsentative of the Ai-abist teach-

ings of Mont})ellier was the alchemist Raymond Lully (1235-1315),

a native of Majorca, who, in addition to the philosopher's stone,

sought the "auruni potabile" or licjuid gold, as a sovereign elixir

against disease. Having entered the order of the Minorites, he

learned Arabic through his desire to convert tlu^ Moslems of North
Africa and, in this way, became acquainted with Arabian chemistry

and brought some of its ideas into Europe. A man of similar type

was the Catalan, Arnold of Villanova (1235-1312). who was a{

doctor of theology, law, philosophy and medicine, and counsellor'

or consultant to Peter III of Aragon. A follower of the Arabian
j

chemists, he also sought an imiversal elixir of life, and his alche-j

mistic tendencies, taken together with his theologic heresies,!

caus(Ml him to be anathematized after his death. He is credited;

with the introduction of tinctures and of brandy {auruin potabile)i

into the pharmacopeia, and in many ways he was a sort of refinedj

Paracelsus, a man full of strange contradictions. He was a pioneer!

in the classification of diseases and opposed the abuse of dialectics,'

the tendency of the Parisian scholastics to lose themselves in uni-|

versals and ignore particulars, as well as the footless therapeutic

empiricism, which lost itself in particulars and ignored general

principles.

Ho was a copious, elegant, uncritical writer, who, according to Symphoriei
Champier, declined to revise any copy, once he had penned it. His "Breviarj
of Practice" (Milan, 1483), one of the best of the medieval handbooks, coni

tains much independent observation, and many citations from now unknowi
physicians. Arnold's greatest work is the Paraholw, a set of 345 pithy aphor
isms, dedicated to Philip the Fair (1300), and containing much original thought
His commentary on the Regimen Sanitatis, is not to be confused with th

Regimen itself, sometimes ascribed to him, nor with the other commentar
attributable to Magnino of Milan. ^ The best modern studies of Arnold of Vi.

lanova are those of Haureau, on the textual side, and Paul Diepgen, on tb

medical side.^

_

^ Neuburger (ii, 391) attributes Arnold's commentary to Magninus Med
olanensis.

-Haureau, in "Histoire litteraire de France," 1881, xxviii, 26-126, 48

Diepgen: Arch. f. Gesch. d. Med., Leipz., 1909-10, iii, 115; 188; 369; 1911-1

V, 88; 1912-13, vi, 380.
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( )tluT prominent pupils of Montpellier were the surgeons Guy de Chauliac,
Arderne and Mondeville; Valescus de Taranta (1382-1417), physician to

Charles VI <jf France, whose Traclatus de peste was one of the earliest in-

cunabula (1470 [?]; Johannes de Tornamira, physician to Popes Gregory IX
and Clement VII, for many years chancellor of Montpellier and remembered
by his Inlrnductoriuni (Lyons, 1490), a popular text-book on practicejn the four-
teenth and fifteenth centuries; Peter of Spain (1277), called Petras Hispanus,
physician to Pope Gregory X and afterward himself Pope John XXI, whose
Thcsduru.-i Paupcrum was the most popular of the medieval formularies; and
the leading re])resentatives of Anglo-Norman medicine, Bernard de Ciordon,
Richard of Wendover (the anatomist), Gilbertus Anglicus and John of

Gaddesden.

Before the advent of the Norman conquerors, English medicine

was entirely in the hands of the Saxon leeches, whose practice was
made up of charms, spells and herb-doctoring, and whose folk-

medicine is preserved in the Leech-Book of Bald and other Anglo-

Saxon "leechdoms."' The Normans raised the social and intel-

lectual status of their physicians by having them educated abroad
as clerics.

Bernard de Gordon, inferentially a Scotchman, did not practice in

England, but was a teacher at Montpellier from 1285 to 1307. His Lilimn
Medicince, which exists in several rare manuscripts and was first published at

Venice in 1496, is a characteristic Arabist text-book of the practice of medicine,
nowise classic, and typical of the Middle Ages in scholastic subtlety and rigid

adherence to dogma. The subject matter is well arranged; acute fever (bu-

bonic plague), phthisis, epilepsy, scabies, ignis sacer, anthrax, trachoma, and
leprosy are described as contagious, and the book is notable as containing the
first description of a modern truss and the first mention of s])ectacles as "oculus
berellinus."- The Compendium medicinae (London, 1510) of Gilbertus
Anglicus (died 1250), the leading exponent of Anglo-Norman medicine, is

very much like Gordon's Lily in style, arrangement of contents and modes of

thought. The author avows his preference for the simple expectant treatment
of Hippocrates, but hesitates to employ it for fear of seeming an oddfish.^

The most important feature of his work is an original account of leprosy which
became the basis of medieval information upon the subject. Gilbert was the
first to refer to smallpox as a contagious disease, a view afterward contradicted
even by Sydenham. The book concludes with hygienic directions for travelers

and seafarers, a literary species, which, like the hygienic regimina wTitten for

great overlords and ladies, was to become fashionable in time.* John of

Gaddesden (1280 [?]-1361), a prebendary of St. Paul's, whom some think the
original of Chaucer's Doctor of Physic, va-s physician to King Edward II
of England and a fellow and professor at Merton College, Oxford. His Rosa
Anglica, compiled in 1314, and printed at Pavia in 1492,* contains an early

* See Oswald Cockavne, Leechdoms, wortcunning and starcraft of early
England. 3 vols. London, 1864-(i.

' For the other writings of Bernard de Gordon, see R. von Toply, Mitth.
z. Gesch. d. Med., Leipzig, vi, 94, and Sudhoff: Arch. f. Gesch. d. Med., Leipzig,
191fr-17, X, 162-188.

' Neuburger, ii, 369.

*See SudhofT (Arch. f. Gesch. d. Med., Leipz., 1910-11, iv, 263-281) on
the oldest known (circa 1227) and Pagel-Sudhoff, p. 185.

*The later editions were those of Venice (1502), Pavia (1517), and Augs-
burg (1595). See G. Dock. Janus, Amst., 1907, xii, 425-435.
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referoncp to the rod linht' or Kinson treat iiuiit of Muallpox, which was already

known to (^lilbtTtus An^licusand Mcrnar.l dc Cnidon; hut it is otherwise mainly

a farrago of Arahist (luackeries and countryside superstitions, (iuy de (Miau-

hac called it "a va|)id rose, devoid of frajiraiice," and Ilaller referred to its

author a.s "an eini)iric, full of suix-rstition, obviously untrained, a lover and

eulogist of (piack ine(!icines, greedy of f^ain, an expert in kitchen-lore." John
Mirfeld, a monkish physician who worked in the cloisters of St. Hartholomew
in the secon<l half of the fourteenth century, wrote a jilossary and a breviary to

the treatis(> of Hartholoma'us .Vniilicus. Amonii the i)opular writinjis of the

early fifteenth century may be mentioned the many herb-books and formu-

laries in Middle-llijili and Middle-Low (lerman, Middle hjifilish, Danish and
Icelandic, thi' Mciiiaiirr Xdlurlihrc and the Welsh Mnhhjfion M yddfai^

The Daiiskr Lti<(nho(f of Ilenrik Ilari)estren}i; (died 1244), canon of Roeskilde,

consists of two herb books, derivinfj; mainly from Macer Floridus, and a stone-

bo<}k, which derivc^s from Marbod. A treatise on i)urgatives by Harpestreng

was edited by J. W. S. .Johnsson in 1914.

The most eminent naturalist of the thirteentli century was the Dominican
monk, Albert von Hollstadt (1193-12S()), called Albertus Magnus, who was
successively a teacher at Paris and Colof!;ne, Bishop of Katisbon (r2(')()-12()3),

ending his days in ('ologne. He was the Aristotle of his j)eriod, and he declared

that the object of his Phijsica was to furnish the brethren of his order with

an Aristotelian Book of Nature. His descriptions of plants (/> vcgelahilihus)

were based ujion his own observations and, according to Hallcr, contain the

beginnings of plant geography. His work on animals is of the same character,

and he assisted Frederick II in his work on falconry. The often rejjrinted

work on cosmetics {Dc sccretis mulierum). which usually goes by his name, was
in reality a huge compilation made by his pupil, Henry of Saxony. Albertus

Magnus did not write on medical practice, a sul).ject forbidden to the Domini-
cans. His pui)il, Thomas Acpiinas. discussed jjhysiologic questions in his

theologic writings and advanced the dubious animistic doctrine of qualitates

occidlnp. Albertus Magnus was followed by such encyclopedists as the Domini-
can, Vincent de Bcauvais {Speculum majiift, 1473-5), Bartholomew Glanvil,

properly Bartholomajus Anglicus (De proprielatibus rerum), the Dominican,
Thomas do Cantipre (1204-SO), whose De naturis rerum was the original of the

Puck der natur (1350) of Conrad von Megenberg (1309-74), and the Tesoro of

Dante's teacher. Brunetto Latini. All these tomes contain medical matter.

The greatest experimenter of the thirteenth century was the

EngUsh Franciscan Roger Bacon (1210-92), called Doctor mira-

bilis, who was a comparative i:)hilologist, mathematician, astron-

omer, phj'sicist, physical geographer, chemist and phj'sician.

He reformed the calendar, did much for the theory of lenses and vision,

anticipated spectacles, the telescope, gunpowder, diving bells, locomotives and
flying machines, and was a forerunner of inductive and experimental science.

Medicine he regarded as a means of prolonging life through alchemy (chem-
istry) and he approved of astrology and other modes of superstition on ac-

count of their psychotherapeutic effect.^ His principal contributions to

medical literature are his astrological tracts on critical days.

1 Xeuburger, ii, 369: 502. H. P. Cholmeley: John of Gaddesden and the

Rosa Medicine, Ox-ford, 1912, 41. Compare Gilbert's "Compendium Medi-
cinse," Lyons, 1510, fol. 348, verso, col. I, with Gadde.sden (fol. 51 recto, col. H).

2 Translated by John Pughe, edited bv John Williams at Ithel, Llandovery,
1861.

' Edited by C. Molbech, 1861.

^ For a full account of Roger Bacon's work in science, see the "Commemo-
rative Es.says," edited for his seventh centenary by A. G. Little (Oxford, 1914),

with an account of his work in medicine by E. T. Withington.
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Three medieval writers on medical plants and simples deserve especial
mention, viz., Ciiaeomo de' Dondi (1298-1359), whose AfKircfidlar de medi-
cixis si)iipUcibus, printed at Strassburg, circa 1470, by Adolf Htisch (the "R"
printer^), is one of the earliest known of medical incunabula-; Simone de Cordo
(died 1330), whose Sj/noui/ma medicincc (1473) was the first dictionary of
druijs and simjik's, uncler the Greek, Latin and Arabic names, and the above-
nunitioiied Matteo Silvatico, whose Pandects, also ])rinted by Kusch at Strass-
burg, is a similar comj^ilation, giving also botanic descriptions and thera-
peutic indications. These three books did for the Arabic botanic terms what
HjTtl later did for the anatomic, and, in a manner, they may be regarded as
the origins of our medical dictionaries.

The pre-Renaissance medicine of the fourteenth and early fif-

teenth centuries was characterized by the attempt to cast the Ara-
bist tradition into a rigid mold liy means of Aristotelian dialectics

and assimilation to the Aristotelian philosophy. The result was
that the CJalenic doctrine, after translation and re-translation

through the Arabic, Syrian and Hebrew glosses, was badly dis-

torted and wrenched away from its original meaning. The "spell

of Aristotle" was over all. The scholiast and the dialectician ruled

supreme, until more advanced spirits became rank sophists or

skeptics, thus preparing the ground for the true Revival of Learn-
ing. The medical literature of the fourteenth century was en-

tirely receptive and passive, consisting of compilations, commen-
taries, glosses, glossaries, concordances, breviaries of practice

(often called after the Lily and the Rose) and casuistic writings

or ConsUia. In this period flourished Mundinus, Guy, INIonde-

ville, Arderne, Yperman and Argelata.

A striking feature of clinical medicine in the fourteenth and
fifteenth centuries was the writing of "Consilia" or medical case-

books, consisting of clinical records from the practice of well-

known physicians and letters of advice written by them to imag-

1 The fact that the "R" printer was Adolf Rusch, and not his employer
Mentelin, was settled by the distinguished Gottingen philologist Karl Dziatzko,
in his essay "Der Drucker mit dem bizarren R" (Samml. bibliothekswissensch.
Arbeiten, Halle, 1904, Heft 17, 1.3-24). Rusch, it seems, married Mentelin's
daughter, Salome, and eventually took over his business. The much disputed
"R" is in reality a monogram of the initial letters of Rusch's name, which he
was in the habit of inserting here and there in the books printed by him, as a
sign of his handiwork during the days of his apprenticeship.

- The question, "What is the earliest printed medical book of size?" is

still unsettlefl. The Gutenberg Laxicrkalender of 14.57 of course antedates
everything else, but it is only a sheet of paper. Mile. Pellechet assigns the date
1467 to Johann Ger.son's three tracts on self-abuse, i)rinted l)y Ulrich Zell at
Cologne. The date "1468" has been claimed for Roland of Parma's jjest-tract
and 1469 for Giammateo PYrrari da Grado's Praciica (Pt. 1). The question
••annot be finally decided until all the known medical incunabula have been
catalogued, collated and compared as to fonts of type, filigranes (water-
marks), majuscules (initial letters) and the internal evidence of biographic and
other data. This important task has now been undertaken by Dr. Arnold C.
Klebs, who has already assigned dates and printers to many undated incu-
nabula.



InS iiisioin oi Mi:i)i( INK

inary pntioiits or else to real pupils or country doctors, who
appealed to their superior kno\vle(l<re as consultants.

'IMic curliest writer in Wus fimn \v:is 'Paddco dcjili Aldcrotti, whose Con.- ilia

still "sliiiiilier in llie iiiamiseripls" (SiidlmtT). Tlie i)ra<'lie(' was kept uj) Ity

nearly all the scholastic physicians of the Holopinese and I'aduan schools. 'I'hc

most inii)ortaiit Consilia were those written by the I'udiian professors (ientilc

da Foliiino, who was a victim of the Hlack Death in KMS and was the first to

observe fiall-st ones; HufioScncnsis (gastric vert igo, naso-pliaryngeal jiolyp, etc.),

Antonio CVnnisone (footbaths, turpentine in sciatica), liaverius de ]iaveriis

(caries of the temporal bone, paralysis with aphasia, iron in chlorosis), l''crrari

da C!radi>, and Hartolonimeo Montajinana (1 170), a descendant of a lon^j line

of physicians, an anatomist who had dissc(^ted as many as fourteen bodies,

an<l a surjit^on who described strangulated hernia, oj)eratcd for lacrimal

fistula and extracted decayed teeth. These Consilia, of which Montafinana
gives .some 30"), usually run over the patient's physical condition and disease,

winding up with s(>asonable advice as to what to eat, what drugs to take and
what things to avoid. Being personal histories, they have not the classic

flavor (>f the c:i.ses described by Hippocrates and Aretajus, and are of interest

chiefly for their many original observations and as showing that physicians

had already begun to kec]) careful records of their daily {)ractice. The custom
was kept up in the later j)eri()(ls, r. g., by Johann Lange (1554), who described
chlorosis, by John Locke, who sent Consilia to Sydenham, anrl in the interest-

ing exchanges of medical cases in the correspondence of Bretonneau with his

pupils, Velpeau and Trousseau.
Of the scholastic writers on internal medicine, Cluglielmo Corvi of Brescia

(r250-132()) whose Pradica was called Aggregator Brixicnsis, Dino del Garbo
and his son Tommaso, Torrigiano di Torrigiani, Niccolo Bertuccio. the

teacher of (luy, I'ietro di Tussignano, the surgeon Ciovanni Arcolani, and
(Jiovanni da Parma d'rdctirclbi^ i belonged to the Bolognese School. The
rival school of Padua, which followed the Averroistic leanings of Pietro

d'.Vbano, numbered among its masters Gentile da Foligno (died 1348), famous
for his Consilia, Giacomo de" Dondi (1298-13.59) and his .son Giovanni, Marsilio

de Santa Sophia and his nephew Galeazzo, Giacomo della Torre called Jacobus
Foroliviensis, IMatteo Silvatico of Mantua, author of the famous Pandcdce.
Francesco di Piedimonte, whose Supplctnendan Mesuce was one of the best

text-books of the time on special pathology and therapeutics, expressing the

final imion of Salernitan and Arabic m(>dicine, and Niccolo Falcucci (died circa

1412), called Xicolaus Florentinus, author of a vast repertory called Hcrmoncs
medicinales (1484), which summarizes the whole of medieval medicine, teeming
with original citations from all the known authorities.

Before the invention of printing there had accumulated a huge quantity
of medical literature in manuscript, the investigation of which has been mainly
the work of Professor Karl SudhofT and the Institute of Medical History at

Leipzig. This literature includes many hitherto unprinted texts and text-

books of the medieval ])hysicians and surgeons, calendars and schemata for

blood-letting and i)urgation, "death-prognoses" setting forth the signs of dis-

solution (signa morlis), Lepraschanhriefc or medico-legal expertises as to the

civil status of supposititious lepers, business announcements of vagrant
physicians, municipal ordinances against quackery, old German MSS. on
farriery (Rnssarzneibucher) , consilia and even warnings against the abuse of

alcohol.

The Montpellier School includes the names of Guy, Jean de Tourne-
mire, Jf)hannes Jacobi, and many other famous chancellors and Papal physi-

cians. The principal medical writers of the early fifteenth century were IJgo

Benzi. called Hugo Senensis (died 1439), a great medical philosopher, commen-
tator and consiliary, who taught in all the famous Italian schools, Antonio

» See M. A. Mehner: Leipzig diss. (Inst. f. Gesch. d. Med.), 1918, which
gives a valuable list of the vegetable simples used in this Practicella.
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Cermisone, Antonio Guainerio, Savonarola, Bartolommeo Montagnana, of

Padua, Arculano, Argelata, Marco Gatinaria and Giammateo Ferrari da
Grado (died 1472), professor of medicine at Pavia, whose Praclica (printed

1469-71) and Consilia, contain much original observation, e. g., of writer's

cramp, facial paralysis, hemoptysis in dysmenorrhea, sterility from displace-

ment of the uterus, and the use of the pessary and the truss in uterine prolapse

and hernia. In France, the Portuguese Valescus de Taranta, a leading teacher

and practitioner at Montpellier, wTote a famous tract on pest (1473-4) and a
therapeutic Philonium (1490) which was often reprinted. Jacques Despars
(Jacobus de Partibus), at Paris, was a commentator of Avicenna, Mesne and
Alexander Trallianus.

Cultural and Social Aspects of Medieval Medicine.—During

the Dark Ages (476-1000), Western European civilization was in a

chaotic, formless state, the turbulent fermentation of barbaric or

decadent peoples resolving themselves into new nations. Feudal-

ism put nationhood on its feet, while the Church was the only

foster-mother that science could find.^ In the Dark Ages, the

clergy were the only class who had any pretense to education and,

before the time of the School of Salerno, medicine was entirely in

the hands of Jewish and Arabian physicians." The rest were

simply vagrant quacks or stationary humbugs whose practice was
discountenanced by the Church on the ground that faith, prayers

and fasting were better than pagan amulets, while the sick were

advised to emulate the saints in their capacity for endurance of

suffering (Gregory of Tours). With the rise of the School of

Salerno, European medicine began to look up a little, but, as soon

as monks and clerics began to practise medicine, it was found
that the seeking of me(Ucal fees to the detriment of regular duties,

the sight of many aspects of the sick that might offend modesty,

the possibility of being the cause of a patient's death and other

happenings were somewhat inconsistent with the original intention

of holy orders, and so we find the Church instituting that long

series of edicts which, in the first instance, were aimed not so much
at medicine as at its malpractice by monks. -^ These were the de-

ii'oes of the councils of Clermont (1130), Rheims (1131), the

Second Lateran (1139), Montpellier (1162), Tours (1163), Paris

1

1 How carefully the clergy collected medical literature is evidenced by the
remarkable bequest of medical books to the cathedral library at Hildesheim,
I- listed in the will of Bishop Bruno (1161). See Neuburger, op. cit., ii, 321-
M22

- In spite of the Decretum Gratiani, excluding Jewish physicians from
Iiractising among Christians, Archbishop Bruno of Treves (1102-24) was at-
tinded })y the learned Joshua, Moses of Liege was consulted by the clergy
in 113S, and medical practice at Prague was entirely in the hands of the Jews
in the twelfth century (Neuburger, ii, .325-33).

'The earliest of these, that of Clermont (1130), refers specifically to the
'neqlecla nnimarum cura," the "drtcstnndn pccunin," and the "impudicns
'rulus." Even in 877 the synod of Ratisbon had decreed that "Leges el physi-
>im non studeant sacerdoles" (Neuburger).
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(121*2V Iho Fourth Ln((>rMn (121.")), and Lo Mans (1247'), and

tluMT «r('ii(M-al r\]'rv\ was, iiiitni-t uiialcly, not only to stop the

monks fioin jiiactising but to cxtciHl the special odium of these

decrees to the whok^ medical j)r()ression. As Allhutt says, "If

Papal hulls conferred privilef2;es, they usually imi)lie(l or inijwsed

restrictions." The famous maxim of the Council of Tours (Ec-

clcsin nhhorrd a sanguine), for example, went wide of its supposed

intention, since, in castin<>- discredit ujion the sometimes uiuicUmous

vajialiond sur,<i(M)n, the weight of its authority made the surfi;eon of

best type still an inferior to the average practitioner, even in

Protestant Germany to the end of the eighteenth century. Worse
still, the bigots of the Paris Faculty went much further than the

Papal See in widening the gap between surgery and medicine. The
Roman Pontiffs thcMuselves were, some of them, lib(M-al-niiTided

men of the world, who did not hesitate to employ talented Jewish

physicians at need and, in later times, did much to foster the arts

and sciences, in Italy at least. John XXI and Paul II were phys-

icians. "Around the Papal Chair," saj^s Allbutt, "the velvet

of the hand of the Church was thicker than the iron. In the air

of Rome or of Avignon the grim rigor of Paris was marvelously

softened." While great harm was done to medicine by the Papal

decrees which degraded the surgeon's status, we should not forget

that, up to the time of the crusades, all Europe outside of Italy was

in a state of barbarism and that the status of surgery in these

countries was lower than it was among the Greeks at the time of

the Trojan War. A few shreds of technical knowledge may have

drifted over from far Byzantium, but the evidence of the Niebe-

lungenlied, the Anglo-Saxon Leech-Books, and the Norse Sagas

all point to the same conclusion, viz., that the care of the sick and

wounded was first in the hands of women and later intrusted to a

class of men who, in war-time, were in great request but, in times

of peace, ranked on a level with menials.

Druidical medicine in Britain was entirely priestly.

The Druids were a corporation of magicians, and of these, the Seer (vales)

assumed iatromantic functions, with augury (inspection of sacrificial entrails)

for prognosis, magic and wort^cunning for therapy. Mistletoe (all-lieal) was
the panacea, the six herbs, lycopodium, Pulsatilla, trifolium, primula, hyos-

cyamus and verbena were highly esteemed; artemisia, betony, brvonia, cen-

tauria, belladonna, hellebore and mandragora were known. Druidcsses were
also prominent in sorcery, second-sight and herb-therapy.^ The Anglo-Saxon
leechdoms tell the same story of charms, spells and simples. Blood-letting,

purging and drugging were regulated by the moon's age. The Venerable Bede

1 Sprengel gives the sources of these decrees, viz., G. D. Mansi: Sacrorum
consiliorum nova et amplissima collectio, Florence, 1759-98, xxi, columns 459;

528; 1160: xxii, col. 1010: xxiii, col. 756.

2 Neuburger, ii, 234-236.

i:
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reckoned the period April S to May 25 as the best time, while certain days in
the interim, when the moon and tides were at full, were regarded as unlucky
or Egyptian days {dies .f!gypliaci), a late Roman superstition, nu'ntioncd by
St. Augustine, and probably of Babylonian origin. ' Ancient Irish medicine
has many signs of Oriental provenance, particularly in the austere regulations
of medical practice and quackery in the Brehon Laws, which suggest the Code
Hammurabi. A strange MS. of Roger Bacon's, written either in Gaelic or
cipher, full of remarkably naturalistic miniature figurations of pregnancy,
suggests some kind of esoteric or mesmeric magic, like that of the Hindu
fakirs.^

In Tacitus (Germania, VII), it is said that the wounded Teutons
sought their wives and mothers, who, Hke the professional blood-

suckers of the eighteenth century, appHed their hps to the wounds
{(1(1 matres, ad conjuges vulnera ferunt, nee illae numerari et exigere

phigas pavent). The reverence of the ancient Germans for the
intuitive powers of woman was the origin of weise Frauen, who
practised herbal medicine.

Of these, the seeresses Veleda and Aurinia, as Tacitus relates, were revered
;i-^ ilivinities. In the epic of "Gudrun" (1. 529) mention is also made of "wild
wwinen" {wilde Weiher), who knew of healing herbs. Demon-lore, magic,
charms and amulets made up the rest of early German medicine.^ As among
the Greeks, the wrath of the gods was appeas(>d by bloody sacrifice, the demons
dis])elled by exorcism, the therapeutic properties ascribed to certain plants,
parts of animals and the votive (usually heart-shaped) pastry used in sacrifice
wer(> based upon their sacral associations with the gods in their chthonian or
earthly aspect. From this cult arose a sacred pharmacopa'ia and a "sacrificial

anatomy" {Opfcranatomie), the technical terms of which were long a part of
the vocabulary of German huntsmen, and eventually made up the culinary
anatomy of the slaughter-pen and the kitchen (Hofler).'' The vernacular
names of diseases were derived in the same way, directly from the bodily
effects or from demoniac etiology.^ To ward off the demons of disease, the
r/O'/r or sacrificial priest was assisted by the aboriginal medicine-man, the
/e/.v/.s- or ld}il:i, the equivalent of the Anglo-Saxon laeca (leech). Shepherds,
herdsmen and smiths, as being natural veterinarians, also became renowned
a- healers, bonesetters and masseurs {Streicher) in isolated localities.

In Russia, medicine was originally in the hands of the volkhava

or wolf-men, who, hke the Druids and wise women, culled medicinal
li('rl)s and resorted to charms and spells. The earliest relic of

iKussian medicine is a vase of Greek pattern excavated at Koul-
'Oba, representing a Scythian chieftain in consultation with a
volkhava, a Scythian warrior examining another's teeth and a
-urgeon bandaging an injured leg. This unique vase epitomizes
medieval medicine and surgery up to the time of the School of

^ J. F. Payne: English medicine in the Anglo-Saxon times, Oxford, 1904.

- In the possession of Mr. Wilfred M. de Voynich.
^ Neuburger, op. cit., ii, 236-240.

^M. Hofler: "Wald- und Baumkult," Munich, 1892; also "Die volks-
ncdizinische Organotherapie," Stuttgart, 1908.

^ See Max Hofler's learned "Deutsches Krankheitsnamenbuch," Munich,
S09.
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Salerno.' AftiM- the introduction of ( 'ln-isti:inily in llio tontli

ccnturw l\ussi;in nu'dicinc passcnl into (he hands of llic pi'icst-

hood. the woH'-nuMi ir.ii\c place to the monks of Mount. Allios, and

the Russian Churcii, lik(» th(> Roman, put sovcm'c interdictions upon

sorcery and magic. 'I'hus n^lij^ion at the start tended to improve

the status of medicin(\ hut speedily, if unintentionally, degraded

it, as soon as it found its own medical minis! rants falling into evil

ways. Even the special nurses or "])aral)olani,"- whom the Cluu'ch

employed to seek out the sick and convey them to places of shelter

and safety, were soon shorn of their powers as they became uppish,

quarrelsome and overbearing. Even before this time, however,

the \'isigothic Code (fifth to seventh centuries) put the same
severe restrictions upon medical practice that we find in the

Code Hammurabi.

Before taking up a case, the phy.sieian, under ihc Vi.sigothic Code, had to

make a contraet and give pledges, and, if his patient, died, he got no fee.

If he injured a nobleman in venesection he had to pay 100 solidi (ai)out $225);
if tlie nobleman died, the physician was turned over to the relatives of the

deceased to be dealt with as they pleased. If he killed or injured a slave, ho
had to replace him by one of etjual value. He was forbidden to bleed a mar-
ried woman in the absence of her relatives, for fear of the commission of

adultery, and he could not visit a prisoner lest he defeat the ends of justice

by furnishing him with poison. On the other hand, it is stated that no one
might cast a physician into prison without a hearing, except in case of murder,
and that the statutory fee for instructing medical students should be twelve
sf)lidi (.$27) each. The other "Leges barharorum" were equally severe. Under
the Bavarian Code (Lex Bajuvarum vii, 19), the administration of an aborti-

facient entailed a fine of one solidus in the culprit's family, even unto the
seventh generation.^

From these regulations, made by the secular arm of authority,

and designed to protect the public as well as the physician, it may
be gathered that, with medicine in such an unorganized condition,

something more than the guardianship of Church and State was
necessary to elevate the status of the healing art, and this was
accomplished by improved medical legislation, by the foundation

of the great medieval universities and the subsequent formation

of "guilds" by the physicians themselves. Under the legal re-

strictions of medieval times, the surgeon worked daily and hourly

in jeopardy of life or limb.^ Marileif, Chilperic's body physician,

1 For a photograph of the Koul-Oba vase, see "Nouvelle Iconographie de
la Salpetriere." Paris, 1901, xiv, plate no. 72, opposite page 528.

2 Finst mentioned, A. D. 416, in the Codex (de legationibus) of Emperor
Theodosius (lib. xvi, tit. ii, 42-43), but already known as Parapemponti, in

St. Basil's account of his hospital at Csesarea (370-379). See C. F. Heusinger,
Janus, Breslau, 1847, ii, 500-525, which corrects the errors made by Sprengel.

^ Neuburger, 258.

^ For a careful study of this subject, see Sir John Tweedy on "The Deter-
rent Influence of Social and Legal Restrictions on Medical Thought and
Practice," Tr. Med. Leg. Soc, London, 1911, viii, pp. 1-8. Even among the
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was flojifiod, shorn of his possessions, and made a serf. In 580,

(luntram, King of Burgundy, had two physicians executed upon
the tomb of his queen, Austrichildes, because the latter died of

plague in spite of their treatment. In 1337, a strolling eye surgeon

was thrown into the Oder ])ecause he failed to cure John of Bo-
hemia of his })lindness, and in 1464, Matthias, King of Hungary,
issued a proclamation that whoever cured him of an arrow wound
should be richly rewarded, but, failing that, should be put to death.

These barbarities point their own moral, for the strolling medieval

mountebanks, in couching a cataract, sometimes put out an eye,

mangled the viscera in "cutting" for stone, and, in attempting to

effect a "radical cure" for hernia, as Baas says, not infrequently

excised "the radix of humanity itself."^ AUbutt gives a striking

picture of a medieval incisor who, in ligating an artery, paralyzed

his patient's arm by crushing the musculo-spiral nerve and was
afterward pursued with curses by his miserable victim whenever he

dared show himself in the street. If the Church "abhorred the

slicdding of blood," therefore, it is fair to suppose that, in the first

instance, its aversion had the same human significance as the well-

founded horror of hospitals and surgical operations which existed

in the minds of the laity up to the end of the nineteenth century.

A striking illustration of the neglect of surgery is to be found
in the late appearance of artificial limbs, which were known to

Herodotus and Pliny.

In the Middle Ages, there was an enormous loss of limbs, due to the
mutilating effects of anesthetic leprosy and ergotism, to wounds from cannon-
shot (introduced at Crecy in 1346) and half-pound gunshot (Perugia, 1364),
and to gruesome judicial punishments. The stumps were commonly bound
up in splints. Crutches and wooden legs, afterward so familiar in the works
of Callot and Brueghel, are mentioned in the Acta sanctorum and other medieval
chronicles and frequently appear in the sacred frescoes of the time. The
iron hand is first seen in a picture of 1400. Goetz von Berlichingen, after losing

his right hand by musket-shot at Landshut in 1504, had several hands made,
movable in the joints, with flexible fingers, capable of closure. One of these
still exists and was exhibited at Berlin in 1916.^

As the physicians looked down upon the surgeons, so the sur-

geons of higher education, who in the Middle Ages could be counted

on the fingers, looked down upon the barbers. The barbers were

Xorth American Indians of recent times, a medicine-man who has failed to
cure in a succession of cases is believed to have lost his curative powers, and
may be put to death. (See A. Hrdlicka: Bur. Am. Ethnol., Bull. No. 34,

Washington, 1908, 234.)

^ The strolling herniotomists believed castration to bo necessary because
they thought the intestines and testicles were inclosed in the same sac, which
must be removed in its entirety to obviate rela{)ses and faulty healing of the
peritoneum.

2 Hollander: Berl. klin. Wchnschr., 1916, liii, 355.
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orifj;inally traiiu'd for the purpose of bleeding and shaving the

monks.

In the tliirt(>('iith century, tlic College de Saint Come wasorf^aiii/.c'l at Paris
{circii I'JU)), const it utinii a nuild (lie incnihcrs of wliicli were divided into the
clerical barber-surgeons or surgeons of tlie long robe, and the lay barbers or
surgeons of the short robe, and, in 1311, 13.")2 and 1.3(14, royal decrees were
is,sued forbidding the latter to practise surgery without being duly examined
by the former. In 1372, Charles \' decreed that the barbers should be allowed
to treat wounds and not be interfered with by their long-robed confreres.

The same thing happencMl in England, wlu^re the master-surgeons formed a
separate guild in 13(')N, rcM'ognized women i)hysicians in l!iS9, combined with
the i)hysicians about 1421, ^ while th(> "Mystery of the Barbers of London"
obtained a separate charter from Ivlward I\' on February 24, 1462, which
was enrolled by the Court of Connnon Council in 14C3.

In this way, barber-surgery (the surgery of the common peo-

ple) became "wound-siu'gery," that is, was restricted to blood-

letting and the healing of wounds. The barbers (harhitonsores)

themselves owed their business largely to the fact that, after the

monks were forbidden to wear beards in 1092, smooth chins and
shaving became the fashion. In Germany the barber was often a

bath keeper (balneator), who, in addition to bleeding, cupi:)ing and

leeching, gave enemas, picked lint and extracted teeth, and his

examination or "JMeisterstiick" consisted in sharpening a knife or

in preparing certain salves and plasters.

Throughout the JVIiddle Ages, there were some vague attempts

to formulate the principles of medical jurisprudence.

The earliest of the.se, as Cumston points out, are found in the laws of

the Germanic and Slavic tribes, the Salic law, the Capitularies of Charle-
magne (ninth century), the Assizes of the Crusaders, and, in the thirteenth cen-

tury and after, the law of Emperor Frederick, the Decretals of the Popes and
general canon laws. The procedure in such cases was often of the crudest kind,

the tests being by ordeal, torture, de facto verification of impotence, and "cruen-
tation," or the spontaneous bleeding of a corpse in the presence of the true

murderer. The expert opinions given were usually in the nature of hair-

splitting casuistry, but Cousin and Cumston- give a number of cases from

French legal procedure of the fourteenth century in which surgeons were com-
monly consulted in cases of wounds, homicide, rape, and the like.

In the year 1140, Roger II of Sicily issued an edict forbidding

any one to practise medicine without proper examination, under

pain of imprisonment and the sale of his belongings at auction.

This important law was followed by an ordinance of larger scope

1 South (Memorials of the Craft of Surgery in England, London, 1886, 53^

says that the date of this conjoint faculty of physicians and surgeons fell

somewhere between May, 1421, and May, 1423.

2 Andre Cou.sin: "E.ssai sur les origines de la medecine legale," Paris,

diss. No. 2.52. 1905. C. G. Cumston: Jour. Am. Inst. Crim. Law, Chicago,
1913, iii, 855-865.
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issued by Roger's grandson, the generous and liberal-minded Ho-
henstauft'en Emperor, Frederick II in 1224.'

Frederick's edict required that a candidate for license to practise must be
properly examined in jniblic by the masters at Salerno, the license being issued
by the Emperor himself or his representative; failure to comply with the
statute being again punishable by a year's imprisonment and forfeiture of
property. The examination was based upon the genuine books of Hippocrates,
Galen and Avicenna, and before taking it the candidate must have studied
logic for three years, medicine and surgery for five years, and have practised
for one year under some experienced physician. The candidate in surgery had
to give evidence that he had studied the art for at least a year, in particular,
human anatomy, "without which no incision can be safely made nor any
fracture treated." The physician was requircMl to treat the poor for nothing;
to visit his patients twice a day and once a night, if necessary; to avoid col-

lusion with apothecaries and to inform upon them, if they adulterated or sub-
stituted drugs. The medical fee was fixed at half a tarenus (about 3.5 c(>nts)

for office practice or for patients residing in the city; four tareni (-So.00) for
out-of-town visits, the physician paying his expenses, or three tareni (.$2.25),

if the patient paid them. For a successful operation for anal fistula, John of
Arderne required 100 shillings at least, £40 from the well-to-do, £40 with robes
and a life annuity of 100 shillings annually from the wealthy. Nicholas Colnet,
physician to Henry V at Agincourt, was guaranteed twelvepence a day by
indentures. Thomas Morstede, the king's surgeon, got the same with the usual
allowance of 100 marks (£66 13s. 4d.) a quarter (Power). The purchasing
power of money in this period is said to have been fifteen or twenty times what
it is now. The ordinary laborer's pay in England was a penny a day as against
3 or 4 shillings now. The sale of poisons, magic potions and aphrodisiac philters
was punishable by death if any person lost his life thereby; foofl, drugs and
apothecaries' mixtures were examined at stated intervals by inspectors; and
timely regulations were made in municipal hygiene and rural hygiene, such as
for the proper depth of graves or the .suitable disposal of refuse.

Given the time at which it was issued, it would be hard to im-
prove upon the plain scope and intention of this law, which was
followed by similar ordinances for Spain in 1283 and Germany in

1347, and was again confirmed by Joanna of Naples in 1365.^

Frederick's edict did much to elevate the status of the respectable

physician and correspondingly to diminish the number of quacks.
Another circumstance which brought physicians to the front as

medici piiblici was the fact that they were required to determine
the possible existence of leprosy in suspected persons (Lepraschau)
in order to ascertain the civil status of the latter.^ The improve-
ment of the medical profession was also furthered bv the introduc-

1 Translated by J. J. Walsh, in his "The Popes and Science," New York,
1908, 420-423.

^ Sudhoft states that the alleged ordinance for city physicians of 1426,
attributed to Kaiser Sigmund (1410-37), is probably mythical, although he has
discovered a citv ordinance of 1439, which he reproduces in Mitt. z. Gesch. d.
Med., Leipz., 1912, xi, 126, 127.

'MS. forensic protocols on suspected lepers {Lrpra><rhnvhricfc) of dates,
13.57, 1380, 1397, and later have been discovered and published bv Wickers-
heimer and Sudhoff (Arch. f. Gesch. d. Med., Leipz., 1908-9, ii, 434: 1910-11,
iv, 370).
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tioii of ;i new clciiKMit the lisc ;iii(l ^rowili of the <!;f(>al medieval

universities, which usu;ill\' l)(>}i;:i!i as a hi^h-school or "^sliKlitttii

iji iKralc," i. c, migration or asscMiihlago of stiulonls in some locahty.

'I'lu- ciirlifst of those were at Taris (1110), liolotiiia (HAS), Oxford (11(17),

Moiitix'llicr (llSl), and \al<'iu'ia (1 !'.»'.)); and tl)c Italian iiiiivcrsitics at

I'adiia irJ'iL'), Messina (12211, and Naples (1224) were founded l)y l''rederi('k

II himself. Those at Canihridfie (1209), Salamanca (12i;i), Siena (124()-S),

i'iacen/a (12 IS), Seville (12r)l), Lisbon (12S7), rerufiia (12C)()), Lerida (1300),

Coimhra (12SS), Palermo (i:512), Florence ( lo20), ( '.renoble [WW.)), Pisa (i;i4:i),

Valladolid (KUtl) and Pavia (IIJGI) followed, while the fourteenth and fifteenth

centuries witnessed also the rise of the i)rinci])al (lernian and Slavic univer-

sities, in particular, Prague (l.'i4S), Cracow (13(')4), Vienna (K^t).")), Erfurt

(1379), Heidelberg (13S()), Wiirzburg (1402), Leipzif:; (1409), Rostock (1419),

(Ireifswakl (HAd), Freiburji im Ikeisfiau (1457), iiasel (14f)0), Buda))est (Htif)),

[iifjolstadt (1472) and 'riii)infz:en (1477); of the Scandinavian, Upsala (1477),

Copenhagen (147.S), and, in Scotkuid, St. Andrew's (1411), Clasgow (1453)

and .Vberdeen (1494). After the general dispersal of students over the Con-
tinent and England to form "studios," like Salerno (niedi(;ine), Jiologna (law),

and Paris (theok)gy), three types of universities or privileged corjjorations

of students, as distinguished from the pubhc high-school {dudiam cjenerale)

and private school {studhmi ]>articulare) becain(! (!stablished. The great law-

school of Bologna became th(! type of civic university in which the rector was
elected by the students, :is at Padua anil Siena. The University of Paris, the

center of medieval theology and philosophy (Abelard), was the type of the

ecclesiastical foundation, like Montpellier, Oxford and Cambridge, in which
the students and m;vsters combined as a closed corporation under a chancellor,

with the votes in the hands of the masters. The studium of Naples represented

the state University, like Salamanca or Lisbon, founded by a monarch with

I)apal recognition as "studia generalia respedu regni." The medical school at

Montpellier formed a separate corporation, apart from the schools of law and
the arts (Neuburger). All these were soon thronged with great concourses of

students, and it was through the influence of the medieval universities that the

physician came to be regarded in the end as a member of a "learned profession."

The trimum (grammar, rhetoric, dialectics) and qnadrivium (arithmetic, geome-
try, astronomy, music), made up the ".seven liberal arts," first introduced at

Bishop Fulbert's cathedral school at Chartres. Apart from these, medicine
was taught as a branch of philosophy (Physica), as set forth in Aristotle,

Averroes and other Arabic writers. Before the Revival of Learning and the

Invention of Printing, the Greek writers were seklom read in the original or

even in a straight translation, but "doubly disgui.sed and half buried in gk)s.ses

which not only overlaid the text but often supplanted it."' The favorite text-

books were the Isagogc of Johannitius, Avicenna (i, iv), Rhazes' Liber medi-

cinalis (ix\ Galen's Ars parrn and the Aphorisms, Prognostics and Dietetics of

Hippocrates. Most of these were contained in the well-knowTi "Articella."

The Cambridge Statutes of 1396 required the student to hear Johannitius,

Philaretus De pidsibus, Theophilus De urinis, the Antidotarium of Nicolaus
Salernitanus and some book of Isaac Judaeus once, and the works of Galen,

with glosses and commentaries twice, with cursory reading of .some book on med-
ical praxis.- The curriculum at Tubingen in the fourteentli century, as given by
Haeser, comprised, in the first year, the first Canon of Avicenna and the ninth

book of Rhazes, as expounded by Jacob of Forli and Arculanus; in tlie second

year, the Ars parva of Galen with the commentary of Torrigiani, and the fourth

canon of Avicenna; in the third year, the Aphorisms of Hippocrates and
(again) Avicenna, with suitable commentaries. The courses and text-books

were usually determined by papal bulls and the libraries of the medieval
universities were small in extent, seldom exceeding a hundred or more volumes.

1 Allbutt: Science and Medieval Thought, London, 1901, 69.

2 Brit. Med. Jour., London, 1920, i, 371.



THE MEDIEVAL PERIOD 167

The house-inventory of I'golino da Montecatino, who died at Florence in
1415, gives a catalogue of iiis medical library, which may be typical for medie-
val Italy. 1 The interesting catalogue of the medical section of the library of
the cloister at Alt-Zelle (founded 1162) has recently been published by one of
Sudhoff's pupils.- The profes,sors' salaries usually ranged from $35 to $50 per
annum. The term "doctor of medicine" was first applied to the Salernitan
graduates by Gilles de Corbeil, in the twelfth century, and the graduation
ceremonies were commonly modeled after the Salernitan pattern. The candi-
date was first required to defend four theses from Aristotle, Hippocrates, Galen
and a modern writer and to take an oath, the conditions of which corresponded,
in the main, with the decree of Emperor Frederick. He then receivecl "a
ring, a wreath of laurel and ivy, a book first closed and then opened, the kiss
of peace" and the rank of "Doctor in Philosophy and Medicine. "^ John
Locke describes very much the same thing at Moiitpellier in 1675, and the
custom of the modern German universities is along similar lines.

From monastic institutions came the European botanic garden (hortus)
and physic-garden (herbularis), such as the ninth century garden at St. Gall,
which was carefully planned. These oblong enclosures were originally culti-
vated to protect physicians and apothecaries from the drug-sellers, who
attempted to monopolize the business by encouraging popular superstitions
about plants.

Medical ethics and medical etiquette were regulated in detail* by sets
of stereotyped rules, the earliest of which is the Formula comitis archiatro-
ruvi of Theodorich (fifth century A. D.). Medical deontology and hodegetics,
the savoir faire of the practitioner, were little sciences in the Middle Ages. In
the Salernitan treatises of Archimathseus, the physician is instructed to ap-
proach the bedside humili vidtu, with the same humble mien and wall-eyed
expression which we find in so many of the old miniature paintings. His
remarks at table were to be punctuated by continued inc}uiries about the pa-
tient's condition, which he should always regard as grave, in order that either
a favorable or a fatal termination might redound to his credit as wonder-
working therapeutist or shrewd prognostician. He should not diminish his
professional credit by ogling the patient's wife, daughter or maid-servants.
Illusory treatment by harmless remedies was permissible, since otherwise the
patient's mind might be ruffled by not getting his money's worth, while a
normal recovery by the healing powers of nature might injure the physician's
therapeutic reputation.^ A later authority suggests that if a convalescent show
signs of ingratitude in the matter of payment, he might be temporarily sick-
ened by some harmless dosing. Gaddesden says that he kept his best remedies
a secret apart from the vulgar, lest knowledge of the same cheapen the physi-
cian's status. Mondeville, Saliceto, Lanfranc and Arderne are all skeptical and
caustic about the ingratitude of the public in the payment of just dues.^ Guy
and Arnold of Villanova uphold the noblest ideals. iPerhaps the best medieval
tracts on medical etiquette are the De cautelis medicorum habendis of Alberto de
Zancariis, formerly attributed to Arnold,' and the Cautele medicorum (1495)

iW. Bombe and K. Sudhoflf: Arch. f. Gesch. d. Med., Leipz., 1911-12,
V, 225-239. For the 26 medical books in the library of Bishop Bruno of
Hildesheim (1161), see Sudhoff: Ihid., 1916-17, x. 34S-356, and for a four-
teenth century inventory of medical MSS., Ibid., 1918-19, xi, 212-215.

^ Leon Rosenblum: Leipzig diss. (Inst. f. Gesch. d. Med.), 1918.

' Before 1592 the degree at Salerno was Master or Doctor of Arts and
Medicine. For three facsimile Salernitan diplomas of 1573, 1640 and 1665, see
P. Capparoni: Riv. di storia crit. di sc. med. e nat., 1916, vii, 65-74, 3 pi.

• Neuburger: Geschichte der Medizin, ii, 448-455.
5 Ibid., 293-295.

* See D'Arcy Power's introduction to Arderne (Earlv English Text So-
ciety, No. 139), pp. xix-xxvii.

' See the inaugural dissertation of Manuel Morris (from Sudhoff's Insti-
tute), Leipzig, 1914.
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ol tlu> anatomist CJahri(>lo Zchri, of \iroiia. Mcdiciiio and quackery wore
frocly satiriz«Mi on the stapo in th(> inedicval farrcs and inoralitios, .such as

Maistrc I'dthditi.^

The chief jjlorv of niodiovnl iiiodiciiio was undoubtedly in the

organization of hospitals and sick nursing," which had its origin in

tiie teachings of Christ. For while th(> germ of the hospital idea

may have existed in the ancient Babylonian custom of bringing the

sick into the market-place for consultation, as it were, and while

the latreia and Asclepieia of the Grec^ks and the Romans may have

served this purpose to some extent, the spirit of antiquity toward

sickness and misfortune was not one of compassion, and the credit

of ministering to human suffering on an extended scale belongs to

Christianity. The Arabian hospitals, large and liberal as were

their endowments and capacity, came long after the beginning of

the Christian era, and the Mohammedans probably got the idea

from the Christians. The Asclepieia and other pagan temples were

closed by the decree of Constantino, A. D. 335, and, very soon after,

the movement of founding and building the Christian hospitals

went forward, in which Helena, the mother of Constantino, is said

to have played an active part. These were, in all probability,

small at first, the wealthier Christians taking care of the sick in

Valetudinaria, but by the accession of Julian the Apostate in 361,

the movement was in full swing. In 369, the celebrated Basilias

at Csesarea in Cappadocia was foimded by St. Basil, consisting of a

large number of l)uildings, with houses for physicians and nurses,

workshops and industrial schools. It was followed by a charity

hospital of 300 beds for the plague-stricken at Edessa, which was

founded by St. Ephraim in 375. A hospital was founded at Alex-

andria by St. John the Almsgiver in 610, and, during the Byzantine

period, other large hospitals arose at Ephesus, Constantinople and

elsewhere. These eventually became specialized, according to

Christian ideas of the obligation of charity and hospitaUty, as

Nosocomia, or claustral hospitals for the reception and care of the

sick alone; Brephotrophia, for foundhngs; Orphanotrophia, for

orphans; Ptochia, for the helpless poor; Gerontochia, for the

aged; and Xenodochia, for poor and infirm pilgrims. At the be-

ginning of the fifth century, hospitals began to spring up in the

Western Empire. The first nosocomium in Wastern Europe was

founded by Fabiola about 400, "to gather in the sick from the

1 Maurice Boutarel: Paris dissertation, 1918, No. 142. For a delightful

presentation of this medieval feeling, see Anatole France's medical farce,

"La comedie de celui qui epousa une femme muette."

^ In the preparation of this section I have been much indebted to the

interesting article by Dr. James J. Walsh in the Catholic Encyclopaedia, sub

voce "Hospitals," and to Sudhoff's "Aus der Geschichte des Krankenhaus-
wesens" (Jena, 1913).
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streets and to nurse the wretched sufferers, wasted with poverty

and disease" (St. Jerome). Others were founded in Rome by
Belisarius, in the Via Lata, and by Pelag;ius; and, further west, by
Caesarius at Aries in 542, by Childebert I at Lyons in 542, ^ and by
Bishop Masona at Merida in 580. The Hotel Dieu is said to have

been founded between 641 and 691 by St. Landry, Bishop of Paris,

and was first mentioned in 829. A hospital was founded at Milan

in 777 and the first foundling asylum by Archbishop Datheus in

787. St. Albans Hospital in England dates from the year 794,

In the early Middle Ages, infirmaries and hospices grew up along-

side the cloisters. The ideal plan of St. Gall (820) included a

hospital, with a room for grave cases, dwelling-houses for phys-

icians, bath-rooms for cupping and bleeding and a pharmacy.^

The mountain xenodochia or hospices of Mont Cenis (825) and

the Great St. Bernard (962) are still in existence. After the death

of Charlemagne, the larger hospitals began to decline through sub-

division or loss of revenue and, at this period, we find the monas-

teries, such as those of the Benedictine order at Cluny, Fulda and
elsewhere, provided with private infirmaries and "eleemosynary

hospitals." About this time, also, arose the various Catholic

liospital orders and fraternities for looking after the sick, of which

the earliest were the Parabolani who, according to Gibbon, were

first organized at Alexandria during the plague of Gallienus, A. D.

253-268. Parabolani sought out the sick, not unlike the monks
of St. Bernard today, but soon exceeded their authority and were

gradually suppressed. The term "sorority" probably comes from

Soror, who founded the hospital Santa Maria della Scala at Siena

in 898. Other religious orders which sprang up about the time of

the Crusades were the Alexians, the Antonincs, the Beguins and

the Hospitallers, the latter comprising the followers of St. Eliza-

I'cth of Hungary, who founded two hospitals at Eisenach with a

third on the Wartburg, the Sisters of St. Catherine, the order of

>t. John of Jerusalem, which was founded when the Crusaders

•cached the Holy City in 1099 and the Teutonic Order, which

A as started in a field hospital outside the walls of Acre and was

ipproved by Clement HI in 1191. The members of the latter

irder vowecl themselves to care for the sick and to build a hospital

\herever their order was introduced, and played a great part in

iormany in medieval times, eventually dying out from lack of

unds in the fifteenth century. Similarly, the Order of St. John

)f Jerusalem became merged into a purely military order and de-

1 Founded as a xenodochium under laic authority; given over to the clergy

II 130S.

2 F. Keller: Bauriss des Klosters St. Gallen, Zurich, 1844. Cited by
^I'uburger.
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fliiu'd in the t hii-tcMMilh ('(Miturv. Pai-allrl with tho specialization

of luirsiiiii orders (luriii<!; llu' Crusades, h()W(>v(M', there went the

<j;reat medieval hospital movement initiated by Pope Innocent III

in ims, whicli has received the just encomium of Virchow. In

114'), Ciuy of Montpellier opened a hospital in honor of the Holy
Cdiost. which was ajiproved by the Pope in 1 198, he himself build-

ing th(> hospital in Rome called Santo Si)irito in Sassia in 1204.

The example of the Pontiff was soon followed all over Europe,

with the result that nearly every city had its Hospital of the Holy
Ghost, and it became the ambition of many a prince or land<j;rave

to found a "xoioduchiuni paupcrum, fichilium ci infirinoruni,"

Virchow, in his essay on the hospitals of the Middle Ages,* gives a

remarkable catalogue of these institutions in 155 German cities.

Many of these were, of course, merely first aid and nursing stations

of the charitable order of Teutonic knights, but Virchow's list

shows the definite social character of the movement. In Rome,
saj's Walsh, there were four city hospitals in the eleventh century,

six in the twelfth, ten in the thirteenth. Another circumstancewhich
vastly aided the city hospital movement was the immense spread

of leprosy in the Middle Ages. Already known to the ancient

Hebrews, Greeks and Romans, this disease began to appear in

Northern Europe in the sixth and seventh centuries A. D., and its

spread in connection with the Crusades was appalling, reaching its

full height in the thirteenth century. The leper, wandering abroad,

an outcast from human society, condemned to civil death by

medical inspection (Lepraschau) , living apart in huts in the open

field, giving warning of his approach by horn or bell, became a

common figure, and the subject of frequent reference in the

chronicles and romances of the period, such as Der arme Heinrich

of Hartmann von Aue,-' the Frauendienst of Ulrich von Lichten-

stein,^ the Grandes Chroniques de France,* or the unforgetable

passage in the Lunehurger Chronik, which Heine paraphrased:

Living corpses, they wandered to and fro, muffled from head to foot; a

hood drawn over the face, and carrying in the hand a bell, the Lazarus-bell,

1 R. Virchow: "Krankenhauser und Hospitalwesen," in his Ges. Abhandl.

a. d. Gebiete d. offentlichen Medicin u. d. Seuchenlehre, Berl., 1879, ii, 1-

130.

" In this poetical romance of the thirteenth century, "poor Henry," the

hero, journeys to Montpellier and Salerno to be cured of leprosy.

' The Frauendienst gives a ludicrous sidelight on the excesses of chiv-

alry, the leper episode representing the henpecked hero as consorting with

lepers to gratify the caprices of his exacting "lady."

^Swinburne's poem of The Leper, filled with the fantastic Frauendienst

spirit of the Middle Ages, is based upon an episode in this chronicle, although

the alleged citation in old French at the end of the poem was written by the

poet himself.
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as it was called, through which thoy wore to give timely warning of their a])-

proach, so that every one eould get out of the way in time.^

Leper liospitals were already mentioned by Gregory of Tours

(circa 560) and, as leprosy spread far and wide, the advantage of

these retreats for purposes of segregation became apparent and
they turned out to be a potent factor in the eventual stamping out

of the disease. The number of these lazar-houses (leprodochia or

le):)rosoria) , as they were then called, was extraordinary. There
were some 220 in England and Scotland and 2000 in France alone.'

\ irchow, in his wonderful study of leprosy in the Middle Ages, has

listed and described, with his usual patient fidelity, an amazing

jnumber of these leper hospitals in all the Germanic cities of the

thirteenth and fourteenth centuries,'' and, while in all the medieval

hospitals care was confined to nursing and seclusion, with absolute

neglect of treatment, it is clear, from his thoroughgoing narrative,

that the building of the leprosoria represented a great social and
hygienic movement, a wave of genuine j:)rophylaxis as well as of

buman charity. Billings characterizes the true spirit of the hos-

i)it;d movement of the Middle Ages in the following language:

When the medieval priest establishefl in each great city of France a
ii>tcl Dieu, a place for God's hospitality, it was in the interests of charity as
ic understood it, including both the helping of the sick poor and the affording
I) tliose who were neither sick nor poor an opportunity and a stimulus to help
ln'ir fellow men; and doubtless the cause of humanity and religion was ad-
duced more by the effect on the givers than on the receivers.''

About the beginning of the thirteenth century, the hospitals

)egan to pass, without friction and by mutual agreement, from the

lands of the ecclesiastic authorities into those of the municipality.

5y this time there were many splendid city hospitals, like the

iotel Dieu or the Santo Spirito, and hospital construction at-

ained its height in the fifteenth centur3^

Prominent English hospitals of the medieval period were the Hospital
t. (Iregory, founded by Archbishop Lanfranc in 1084; St. Bartholomew's,
luiuled in 1137 by Rahere, a jester, who joined a religious order and obtained
tyrant of lanfl from Henry I about 1123; the Holy Cross Hospital at Winches-
T, founded 1132; St. Mary's Ho.spital, fomided" in London in 1197; and St.

hoinas's Hospital, founded by Peter, liishoj) of Winchester, in 121.5 and re-

iiilt in 1693.

' Heinrich Heine: "Gestandnisse" (Siimmtl. Werke, Cotta ed., Leipz.,
241, 242).

-Sec P. H. Denifle: La desolation des eglises, monasteres et hopitaux
iulant la guerre de cent ans. Paris, 1.S97.

^ R. Virchow: "Zur Geschichte des Aussatzes und der Spitiiler," Arch.
path. Anat. (etc.), Berl., 1860, xviii, 1.38; 273; xix, 43; 1861. xx, 166.

^ J. S. Billings: "Description of the Johns Hopkins Hospital," Baltimore,
9(1. p. 48.
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l'\>\v rcllcct that I lie ^ical st i'u<i«i;l('s lor coiiuiKM'cial supromacy
and sea power, l)('^iiiiiiii<i; witli the Middle Afj;es, and lastiiifj; for

nine ('(Miturii's (duriiit!; which time the centei's of trade shift (hI suc-

cessively from W'liice to Lisl)oii, Amsterdam and London), were

lai"t:('l\" conceiiied with th(> enormous pi'olits dei-ived from the

drug-trade.

'I'iic rise of tiic naval jMiwcr of the N'ciictiaii l{ci)ut)li(' (S'iO-lf)!?) began
witli Iho lucrative Mediterranean trans])ort service necessitated by the Cru-
sades (10',H)-r272). The influences of Arabic phannacy, and actual contact
of the Crusaders with their Moslem toes, greatly enhanced the value of far

Eastern drufjs. The records of the custom-house at the port of Acre (1191-
1291). and the later narrative of Marino Sanuto, show a lively trafiic in aloes,

benzoin, camphor, cinnamon, cloves, cubebs, jjinfrer. mace, musk, nard, nut-

megs, opiiun, iK>i)i)er and rhubarb (Tschirch). IJalsams, spices, dyes, resins,

rare woods and drugs had much to do with the struggles of the Venetians with
the Genoese and the Turks, culminating in the battle of Le])anto (If)?! ). The
defeat of the C.eneose in the sea-fight oiT Chioggia (1:580) marks the height of

Venetian sui)remacy. The fall of Constantin()j)le (145;5) marred much of the

Eastern and Egyi)tian trade and the high cost of ])ep])er and other condiments
gave an incent ive tot he Port uguese navigators. \Mien Vasco da ( lama doubled
the Cape and sailed into Calicut (May 20, 1498), the doom of Venetian com-
merce was sealed. Priuli, in his diary, records the gloom which fell ui)on the

Rialto when it became known that Portuguese carricks, laden with spices,

were in the harbor of Lisbon. For the next hundred years, the center of the

drug trade was to be in the Portuguese capital.^

In studying the cultural phases of medicine, there is no docu-

mentation so effective or instructive as the graphic, and for a period

so remote and well-nigh inaccessible to modern comprehension as

the Middle Ages, the great cathedrals, with their stained glass

windows, the Hturgies, Books of Hours and illuminated missals,

the chansons and epics, the miracle plays and moralities furnish us \

the shortest path to such comprehension. Perhaps the best side-

hghts upon earlier medieval medicine that we have are afforded

in the miniature paintings which ihuminate certain manuscript

codices of the Salernitan masters, compiled and edited by Piero

Giacosa in lOOL^ One of these, an ilhistration to the Turin Codex

of Pliny's Natural History, represents an imposing interior, show-

ing three physicians with features of unmistakably Jewish cast,

clad in flowing Oriental robes and turbans, in professional attend-

ance upon some great personage. One of them is feeling the pa-

tient's pulse, the other two stand in grave consultation, while their

.^

^ See Tschirch: Pharmakognosie, Leipzig, 1910, i, 695-702; and A. W.
Linton: Jour. Am. Pharm. A.ssoc, Phila., 1916, v, 250-255.

- Piero Giacosa: "Magistri Salernitani nondum editi," one vol. and atlas,

Turin, fratelli Bocca, 1901. A recent Italian album of similar type is: G.

Carbonelli and R. Ravalini: Comenti sopra alcune miniature e pitture italiane

a soggetto medico. Rome, F. Centenari, 1918. It is made up of miniatures

from the Urbino codices in the Vatican, the Paris, Vienna and Casanatense
codices of the Tacuinum sanilatis, etc.
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horsos phamp outside; and within, long-haired pages in doublet

and hose remain in waiting or converse among themselves. An-
other miniature on the same page shows a number of monks in a

magic circle, exorcising the devil. The theurgic therapy of medie-

val times, with its centric feature of a devil for each disease and a

particular saint to cast him out, was a crude form of the doctrine

of specificity. In the many pictures of exorcism collected by
Charcot and Richer^ from fifth century mosaics and miniatures

down to set paintings, engravings and frescoes by Giotto, Francesco
^'anni, Alezzasti, Rubens and other medieval and post-medieval

artists, the devil is always represented in full sight, in the act of

escaping from the mouth of the energumen. A cut from the

Bolognese Codex of the Canon of Avicenna shows the medieval
physician, in gown and biretta, lecturing to his students, as on
the title page of the jMellerstadt Mundinus. A superb miniature

from the Turin Codex of the El Hawi of Rhazes shows a Salernitan

master inspecting urine in a glass, while a humble looking patient

of rustic mien stands uncovered before him, holding the urine

l);isket in his hand. The contrast between the professional gravity'

(if the doctor's face and the pathetic solemnity of his mute, en-

during patient is one of the cleverest things in medieval art.

I loscopy or water-casting was, in fact, a favorite theme of the

painter and wood-engraver down to the beginning of the eighteenth

cciituiy, and the accessories in these representations are nearly

always the same. The urinal became the emblem of medical
practice in the Middle Ages, and was even used in some places as

a <ign-board device (Neuburger). The urine was always contained
in a characteristic flask of Erlenmeyer shape, sometimes graduated,

I

and this flask was carried in an osier basket with lid and handle.

Hooking very like a modern champagne bucket. The physician,
I if whatever period, is always represented as inspecting the urine

jin a most judicial way, often holding it up to the light in such wise

'that there will be no reflection or refraction from the sun's rays.

Some medieval pictures represent the physician as disdaining to

touch the Erlenmeyer urinal with his hands. In the frontispiece

of Montagnana's treatise (1487), for instance, two Venetian pages
jhold up the urine in glasses while the doctors, in gowns and skuU-
'<"aps, inspect it and comment upon it. An effective miniature
from Avicenna, in Giacosa's collection, shows a physician in office

onsultation with a number of patients, each of whom stands with
liis osier basket in his hands while the practitioner descants upon
It he properties of each individual specimen of urine. Sometimes
uhe urine was carried to the physician or wise-woman by a messen-

' J. M. Charcot and P. Richer: Les demoniaques dans I'art. Paris, 1887.
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^v\\ the (liMtiiiosis liciiiir llnis iimdc ;il ;i distaiico. As may 1)0

imaiiiiUHl, otTliand (liaj!;iu)S(>s of lliis kind wovo a favorite imposture

of the strolHnii; (luaeks, who n^iped a licli harvest from the decep-

tion. Anothei- minialure, in tlie Bolognese Codex of Aviccnna,

shows us the front of an ajjothecary's shop, with the apprentices

brayiiifi; (h'u^s in mortals, a physician ricHnp; by on horseback,

the me(H('in(> jai's upon tlie shelv(>s bein<i; labeled with Arabic in-

scriptions. The cuts around tlu> border i-ei)resent a cold bath in a

ruiniinjj; torrent of water, another bath of a quasi-social character

taken by several persons together in one of the piscines or circular

bathing pools, with further representations of cupping, blood-

letting and the exploration of a chest wound. The most striking

cuts in Giacosa's collection, however, are the rude pen drawings

from the Codex of Roland's Surgery in the Biblioteca Casanatense,

representing different episodes in the surgeon's experience, such as

the diagnosis of a fracture, the reduction of a dislocation, the in-

spection, widening, or suturing of a wound, the withdrawal of an

arrow, the setting of a fracture of the jaw and so on. These pic-

tures, crude as they are, will decidedly enhance any one's opinion

of the Salernitan surgeons and must be seen to be appreciated.

The splendid series of manuscript pictures published by Sudhoff in his

recent study of medieval surgery (1914') afford us a unique visualization of all

phases of surgical practice in the eleventh to fifteenth centuries. In these,

chosen variously from the Sloane and Harleian MSS. (British Museum), the
Ashmole and Rawlinson MSS. (Oxford), the Marcian Codex (Venice), we see

surgeons cutting for hemorrhoids, fistula and stricture, removing nasal polvps,
opening abscesses, trephining, removing arrows, bandaging, cupj^ing, letting

blood and applying the cautery, with innumerable scenes of consultation, and
schematic manikins for cauterization, cupping, venesection and zodiacal prog-
nosis. The second part contains many illustrations of surgical instruments,
and an exhaustive exegesis of hitherto unprinted Latin and German texts,

which will require a complete recasting of the literary history of medieval
surgery by future historians. This is by far the most considerable contribu-
tion to the history and graphics of medieval surgery which has been made
since the time of Gurlt.

Of the costume and personal appearance of the fourteenth cen-

tury surgeon we get a faint, far-away impression from the illumi-

nated picture of John of Arderne in the Sloane MS., representing

the blond-bearded Saxon surgeon in gown, cloak and cap, seated

in a throne-like chair, in the act of demonstrating his mode of pro-

cedure in fistula; and from the miniature frontispiece in Nicaise's

edition of Mondeville (1314), representing that sharp-featured,

gray-haired master, tall and slim, in a purple gown of clerical cut,

black skull-cap, red stockings and sHppered feet, reading lectures

with uplifted forefinger. Thirteenth century practice is well de-

^ K. Sudhoff: Beitrage zur Geschichte der Chirurgie im Mittelalter

(Studien, Heft 10-12), Leipzig, 1914-18.



'J'HE MEDIEVAL PERIOD 175

pictcd in the Ashmolo j\I8. .399 in the Bodleian (Singer^. Hud-

hoff has recently reproduced a number of consultation scenes from

the Sloane and other medieval MSS. representing pulse-taking and
other features of diagnosis.^ The Latin MS. codex of Galen at

Dresden (Dl) 92-93''), which is assigned to the second half of the

fifteenth century, contains beautiful miniatures illustrating the

blue, ermine-bordered mantle of the medieval physician of rank,

details of uroscopy, venesection, rectal irrigation, preparation of

drugs, liedside scenes, with clinical and anatomic demonstrations,

showing that the living nude ])ody was sometimes boldly used for

didactic purposes in anatomic and ol)stetric teaching. These

are by far the best of the medical miniatures in point of artistic

merit. Gilles de Corbeil satirized the fine raiment and outward
display of the medical celebrities in the twelfth century. Petrarch

ridiculed the fourteenth century physicians for their rings on the

fingers, tall horses, golden spurs, gorgeous clothes and pompous
airs, a far cry from a passage in Saxo Grammaticus (I, 9), which
describes King Gram (disguised as a Danish physician of the

twelfth century) as "dressed in the dirtiest rags he could find and
sitting among the lowest menials in the hall." A curious o]:)sequious-

ness, the head cocked, in servile fashion, on one side, is noticeable

in many of the medieval pictures of physicians and surgeons. The
faces in all these pictures have the facile wall-eyed expression which

is found even in the paintings of such masters as Giotto, Cimabue
and Lucas Cranach, and which seem to suggest that there was no

self-revelation in the workings of the medieval mind. The methods
of the medieval artists were unmistakably objective, as in Hol-

bein's portraits, or the life-like representations of the nude by Jan
van Eyck (St. Bavo altar at Ghent) and Pollajuolo. In this con-

nection we may mention the memorable "Stultitia" of Giotto in the

Chapel of the Madonna dell'Arena at Padua, Ghirlandajo's picture

of rhinophyma in the Louvre and another representation of the

same disease by the younger Holbein in the Pi'ado. Turold, a
dwarf, is represented in the Bayeux Tapestry. A carved figure

of a woman, high up on one of the flying buttresses of the north
side of Rheims Cathedral (thirteenth century) is described as

St I'ikingly acromegalic (Leonard Mark^). Charcot found the facies

iC. Singer: Proc. Roy. 8oc. Med. (Hist. Sect.), Lond., 1915, ix, 29-42.

^Sudhoff: Arch. f. Gesch. d. Med., Leipz., 1915-15, ix, 10; 293, 11 pi.:

191&-17, X, 71, 4 pi.

' All the pictures in the two-volume codex have been handsomely repro-
luc?d by E. C. van Leersum and W. Martin in "Miniaturen der lateinischcn
laleno.s-Handschrift, Leyden, 1910. This unique MS. was first noticed by
'houlant.

^L. Mark: Lancet, Lond., 1914, ii, 1413.
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of «il(>ss()-l;iltial luMiiispasm in a iiiascaron of (ho Santa Maria
l'\)niiosa at WmiIcc.

Ill tlio liftcH'iith ('(Mitiiry, there were miiiilx'i's of pictures painted

reprospiiting scenes in the l\in^-in chaiiiher. Tliese, contrary to

modern custom and sentiment, are usually throiifiied with fijjure.s

plyint!; various avocations al)out the sick-room and some of them
frankly represent the act and moment of deliv(My. In the fore-

<;rouiid of each there is the inevital)le nursemaid in tiie act of

washing the newborn infant, and, from some of thes(> pictures, we

The Human Foot as a Thermometer. (Painting by a Tyrolese artist in

the Ferdinandeum at Innsbruck.) From Dr. Robert Miillerheim's "Die
Wochenstube in der Kunst" (Stuttgart, 1904).

gather the curious fact that, in the Middle Ages, the sensitive

naked foot was used as a sort of clinical thermometer. In a fresco

of Luini's, in the Brera Gallery at Milan, the nursemaid is dipping

her hand into the basin to ascertain if the water is too hot or too

cold for the infant. In most of the pictures, however, a wooden
tub is used, and in quite a number, notably in those representing

the "Birth of the Virgin," by the elder Holbein (Augsburg Gal-

lery), Bernhard Strigel (Berlin Gallery), and Bartholomaus Zeit-

blom (Augsburg and Sigmaringen Galleries), particularly in a

li:
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"Wochcnstiibo" of an unknown Tyrolese artist in the Ferdinan-
(Icinn at Innsbruck, the nursemaid is represented, like the High-
land laundresses in Waverley, with ''kilted kirtle," her bare feet
testing the tenij^erature of the water in the tub. The different
metliods of investing an infant in its swaddling clothes are strik-
ingly shown in the bas-re-

lief figures in glazed clay by
Andrea della Robbia in the

loggia of the Spedale degli

Innocenti at Florence.'

Another important fact

which is brought out in the

fifteenth century pictures

is that the use of specta-

cles had by this time be-

come c]uite common.

The discovery of spectacle-
lenses has been variously at-
tributed to the Chinese, to the
Romans and to Roger Bacon.
The onl\' authentic reference is

Pliny's statement that Nero
looked at the gladiators through
an emerald (smaragd), which
Lessing discussed at great length
in his "Antiquarian Letters,"
and which, at best, can be con-
st ru(>d only as a sort of lorg-
nette. It has been inferred that
spectacles were invented about
ris.-) from the following data:
An inscription on a tomb in the
chai)el a(lj()ining the church of
Santa Maria Maggiore (Flor-
ence) reads; "Here lies Salvino
d'Armato degli Armati, of Flor-
ence, the inventor of spectacles.
May God forgive his sins. He
died A. D. 1317. "^ In the dictionary of the Florentine Academy (1729) we read,

' Those who wish to study the relation of the fine arts to early obstetrics
will find all the pictures in \N'itkowski's Iliatoirc dcs accouchements, Paris,
1S87, and in Ro!)ert Miillerheim's Die Wochcnstuhe in der Kunsl, Stuttgart,
1904.

- Through the courtesy of Hon. Leo J. Keena, U. S. Consul at Florence,
I am informed that the tombstone of Salvino degli Armati, which was origi-
nally over his remains in the cloister adjoining the church of Santa Maria
Maggiore in Floren(;e, was removed, with a i)ortrait-monument, from his
grave, and placed in the chai)el of the Virgin Mary, on tlu; right side of the
church, for preservation. The inscrii)tion, as verified, reads:

QUI DIACE SALVINO D'ARMATO DECiLI ARMATI
DI FIRENZE, INVENTOR DEGLI OCCHIALI

DIO GLI PERDONI LE PECCATA
ANNO D. MCCCXVII.

12

Bas-relief of Bambino in glazed clay in

the Foundling Asjlum at Florence, by
Andrea della Robbia (1437-1525), showing
method of swaddling infants. From Dr.
Robert Miillerheim's "Die Wochenstube in

der Kunst" (Stuttgart, 1904).
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sub race "orchiali" (s|io('taclos), that Ciionlaiio da Hivalto (1311), a iniiiik

of Pisa, statcfl. in a sermon of lM>bniary 2'.^, ];?()"), tliat spectacles had Ix'cn in-

vented less tlian twenty years before and tli;it lie liiniself liad seen and con-

versed with the inventor, who was either Salvino d'Arniato or the Dominican
monk, Alessandro deila Spina, who died in \'M',\. A manuscriiit of 12S9, hy
Sandro di I'ifo/.zo, published by Hedi in 1(1 IS, mentions siK'ctacles as of recent

invention. Bernard de tlordon lirst refern^d to them, about l'.i()^^, as "oculus
berellinus," because they were originally made from a smoky stone (berillus),

whence the (lermaii HnlUii (l*<irill<n) and the French lusichs (bericles). Ar-
nold of N'illanova terms them "vitrea vocata conspicilia," and Ciiiy (1<' Chauliac,

in his C'hiruruia Mai^na (l.'Jdo), reconnnends them, if coUyria fail. They were
also mentioned i)y Savonarola, in the Mori/artlf Maqfilorv of I'uici, and in matiy
other Italian writings of the period (CJreetf). During the fourteenth and fif-

teenth centuries, spectacles consisted of convex len.ses in heavy unsightly frames
which were .sold at an uncommonly high price. They figure as a detail in

.Ian van Eyck's Mad(mna at Bruges in the hand of the donor, Georg van dor

Pale; in Clhirlandajo's Saint ,Ierome in the church of Ognissanti at Florence,

in a woodcut of the book-worm in S(>bastian Brand's Narrcnschiff (14!)4);

in Martin Schcingauer's engraving of the Death of Mary; in the decorations

of the altar of St. Jacob's Church at Kothenburg an der Tauber; and in a
colored picture in a manuscript in the University Library at Prague, repre-

senting the investiture of the Elector of Brandenburg (1417). In the last,

they give the wearer the api)earance of a Chinese mandarin. The earliest

known pairs of spectacles, consisting of two large circular lenses connected by
a nos(>-bri(lge of y)inc(> nez pattern, one i)air the ])roperty of the Rennissance
humani.st, \\'illibald PirklicanKT (1470-1530), are now on exhibition in Nurem-
berg jNIuseum and the \\'artburg.' The (\arliest books on spectacle's wei'e the

Uso dc los antoios of Benito DaQa de Vald(>s (Seville, lt)23), a I<'rench version of

which was printed by G. Albertotti in 1892, and L'occhink alVocchio by Carlo
Antonio Manzini (Bologna, 1660). The first is illustrated—has tables for

sight-testing, and recommends spectacles in those operated for cataract.

Diiiiiiii- the Aliddle Ages, European humanity was plagued with

epidemic diseases as never before or since, and these were vaiiously

attributed to comets and other astral influences, to storms, the

failure of crops, famines, the sinking of mountains, the effects of

drought or inundation, swarms of insects, poisoning of wells by the

Jews, and other absurd causes. The real predisposing factors

were the crowded condition and bad sanitation of the walled

medieval towns, the squalor, misrule and gross immorality oc-

casioned by the manj' wars, by the fact that Europe was overrun

with wandering soldiers, students and other vagabond characters,

and by the general superstition, ignorance and uncleanliness of the

masses, who, even in their bath-houses, were crowded together in

one common compartment, sometimes with the sexes commingled.

In the ^Middle Ages, it was customary to regard eight diseases as con-
tagious, in accordance with the pseudo-Salernitan verse cited by Bernard de
Gordon (1307), the idea of which derives from Rhazes (Singer):

Febris acuta, ptisis, pedicon, scabies, sacer ignis,

Antrax, lippa, lepra nobis contagia praestant.

^ See R. Greeff: Die dllesten uns erhaltenen Brillen, in Arch. f. Augenh.,
"W^iesbaden, 1912. Ixxii, 44—51; also his articles in Ztschr. f. ophthal. Optik,.

Berl., 1913-14, i, ii, 46, 77.
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In an ordinance of the c-ity of Basel (13o()), in the Pest Rcqimcnt of Hans
Wircker (1450) and in the Tractdtuliis dc riylniiiir sanitatis of Siefiniund
Abich of Prague (1484^) these eight diseases, in SutlliolT's interpretation, cor-

respond with the above as bubonic phigue, phthisis, epilepsy, scabies, erysipe-
las, anthrax, trachoma, leprosy, and those suffering from them were not per-
mitted to enter cities, or were isolated, if in cities, or driven from them, and
not i)ermitted to sell articles of food and drink. Of these eight diseases,

scabi(>s and lei)ra were ofttimes syphilis. The notion of epilepsy as contagious
sprang, SudhofT thinks, from the ancient Assyro-Babylonian concept of seizure-

by tlemons {slbtu), the eiraipr) (contagium) of the Greek papyri of 77-350 A. D.,
as ai)plied to the "sacred disease" (lepa voaos) of the Hippocratic canon.

The earliest of the great medieval pandemics were the leprosy. Saint
Anthony's fire or ergotism (857-), scurvy (1218'), influenza, the "Dancing
Mania" (epidemic chorea), sweating sickness and plica Polonica (1287); the
most formidable were the Black Death and sj'philis. Of the former, lei)rosy,

scurvy and influenza were either introduced or spread by the Crusades.
Chorea (dancing mania) was probably the result of physical degeneracy ])lus

fanatical religious enthusiasm, and acquired the name of St. Vitus's dance
from the processions of dancing patients in the Strassburg epidemic of 1418,
who proceeded in this wise to the chapel of St. Vitus in Zabern for treatment.
Plica Polonica, the unsightly disease of matted hair, was introduced into

Poland by the Mongol invasion (12S7). In a passage in the Codex Lat. 25060
of the City Library of Munich (pp. 54-55), exhumed by Sudhoff, a diphtheria
epidemic of 1492 is described by the Nuremberg city physician, Hartmann
Schedel.' Ergotism, variou.sly known as ignis saccr, ignis infernalis, or St.

Anthony's fire,^ was often as not erysipelas, but usually a characteristic dis-

ease of the Middle Ages, due to the formation of the fungus Claviceps purpurea
in spur-shaped masses upon rye, the common bread-staple of the poorer classes.

The first alhision to it occurs in the Annals of the Convent at Xanten, near the
Rhine, of date about 857, and, even in this brief paragraph, reference is already
made to its gangrenous character and the eventual dropping off of the limbs
from mortification. Later French epidemics occurred in 944, 957, 1039, 1089,

1096 and 1129, which were described, in the chronicles of the time, by Fro-
doard, Felibien and Siegbert. The disease usually began with sensations of

extreme coldness in the affected part, followed by intense burning pains; or
else a crop of blisters broke out, the limb becoming livid, foul and putrescent,

and eventually dropping off: in either case, after causing great suffering in the

1 Peter Ochs: Geschichte der Stadt und Landschaft Basel, Basel, 1792,

pp. 452-453. Cited by Sudhoff (Wien. med. Wochenschr., 1913, Ixiii, 3077-
3081. and Arch. f. Gesch. d. Med., Leipz., 1912-13, vi, 454; 1914-15, viii, 188;
220). In a fourteenth century pest-tract of Magister Henricus of Prague,
unearthed by Sudhoff (Arch. f. Gesch. d. Med., Leipzig, 1913-14, vii, 81-89),
the eight diseases "qui transeunt dc hominihus in homines" are r(>duced to

five, viz., fevers, pest, lepro.sy, epilepsy and catarrhs (influenza or jihthisi.s).

These "eight diseases" are highly significant on accc^mt of the prophylactic
measures indicated.

^ Mezeray, in his history of France, describes the epidemic of 944 and 1090,
to the latter of which he gave the name St. Anthony's fire.

' First described by Jacques de Vitry as ravaging the army of the Crusad-
ers before Damietta (Collect, (iuizot, liv, iii, § i351) and by Joinville in his

Histoire de St.-Loys, Paris, 1617, 121.

^Sudhoff-: Arch. f. Gesch. d. Med., Leipz., 1912-13, vi, 121-126.

^ The name St. Anthony's fire was first used by the French historian

Mezeray, in speaking of the epid(>mic of 1090. The Order of St. Anthony
for the care of the sufferers was founded in 1093. St. Martial, St. Genevieve
and St. BenecUct were also regarded as j)atron saints of ergotism, a fuller ac-
count of which may be found in the valuable historic monograph of Edvard
Ehlers. See, also, the paper of Dr. Robert Fletcher in Bristol Med.-Chir.
Jour., Dec, 1912, 295-315.
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unfortunate victim. Hccovi-ry coiniiioiily followed the loss of a liiiih and, by
some enu'l sport of fate, patients soineliines survived after losing all four

linil»s. When the nan^rene attacked the viscera, however, it was s|)ee(lily

fatal. In the dilTerent chronicles, true ergotism was undoubtedly confused

with erysi]>elas. u;an^rene, and bubonic plajiue, and the so-called nidi dcs nr-

(Ivnts was probai)ly the latter disease. The eonvulsivt" form of ernotisni,

which CrookshanU believes to ha\'e been a mode of iiilluenza, did not appear
until a later period.

Durinj: the nintii to the twelfth c(>nturies, tiiere were many prayers, con-

jurations, charms and amulets ajrainst a strangle periodic affection, which, from
its recurrence in "evil years," was called Mtilinn Malaninuii. It was a ser-

piginous carbuncular or gaiifirenous erujition, often alfectin<i the jaws of man
or animals, and jiossibly jilanders or anthra.\.'

The Black Death, which cnu.'scd the iiiipfocedented mortality

of oiic-foui'tli of th(> ))0|)iil;iti<)ii of file earth (over sixty millions

of human beings), appeannl in Europe about 1348, after devastat-

ing Asia and Africa. From a focus in the Crimea, it spread, via

Tvn'key, Greece and Italy, northward and westward over the whole

of Europe, again attacking it from a second focus by way of lower

Austria. It broke out anew, at intervals, up to the end of the

seventeenth centur}'. Sweeping everything l^efore it, this terrible

plague brought panic and confusion in its train and broke down
all restrictions of morality, decency and humanity. Parents, chil-

dren and lif(4()ng friends forsook one another, every one striv-

ing to save only himself and to come off with a whole skin. Some
took to vessels in the open sea only to find that the pestilence was
hot upon them; some praj^ed and fasted in sanctuaries, others

gave themselves up to unbridled indulgence or, as in the Decameron
of Boccaccio, one of the most graphic accounts of the plague of

1348, fled the coimtry to idle away their time in some safe retreat;

others lapsed into sullen indifference and despair. The dead were

hurled pell-mell into huge pits, hastily dug for the purpose, and
putrefying bodies lay about everywhere in the houses and streets.

''Shrift there was none; churches and chapels were open, but

neither priests nor penitents entered—all went to the charnel-

house. The sexton and the physician were cast into the same deep
and wide grave; the testator and his heirs and executors were
hurled from the same cart into the same hole together."- In short,

the Black Death, with its dark stains upon the skin, its hemorrhages
and gangrenous destruction of the lungs, its paralyzing effect upon
mind and body, was, in the gnm phrase of the Italians, the mor-

talega grande ("the great mortahty"), a veritable sign and symbol
of the King of Terrors. The axillary and inguinal, with the pul-

monary lesions, would make it identical with modern (Oriental

1 See M. Hofler: Janus, Amst., 1909, xix, 512-526.

2 Cited from an old writer of the period by Dr. Robert Fletcher, in his

"Tragedy of the Great Plague of INIilan," Johns Hopkins Hosp. Bull., 1898,
ix, 176.
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plague. It was abl,y described b}^ Guy de Chaiiliac ("(ransgressio

de mortalitate") Boccaccio and Simon do Covino. The epidemic

of 1382 was descril)ed in close detail in the De peste of Chalin de
Vinario. The epidemic had at least this good effect, that it led

the Wnetian Republic to appoint three guardians of public health

(1348), to exclude infected and suspected ships (1374), and to make
the first quarantine of infected areas (1403), so called because

travelers from the Levant were isolated in a detention hospital for

forty da\'S (quaranta giorni). This forty days' quarantine was
first practised by Marseilles (1383). Ragusa first practised de-

t(Mition for a month (1377). The trentina gradually became a
quarantina. The first lazaretto or detention station was estab-

Hshed at Pisa, near the church of San La^zaro, in 1464,^ In other

cities, there were plague ordinances and private personal direc-

tions {Pestschriften), pesthouses and other hygienic improvements.

One of the earliest of the pest-tracts was that of John of Burgundy or
Johannes ad Barbam (1365), who was identical with Sir John Mandeville.
This MS. of Bearded John, which was widely duplicated, translated and copied,
is astrologic in tendency. Plague is held to be the effect of miasms or cor-
rupt vapors upon the humoral complexion of the patient, the pestilence enter-
ing as an evil emanation through the pores of the skin and traveling thence to
the heart, the liver and the brain. To combat this, bathing was interdicted,
lest the pores of the skin be opened, light diet, acid fruits and drinks, and
especially liberal potations of vinegar, were recommended, the air of rooms
was purified by burning juniper branches or throwing powders on live coals
for the patients' inhalation; aromatic drugs were exhibited internally and car-
ried in the hand mixed with resin or amber [pomum amhrc), and, if the disease
supervened, phlebotomy was the therapeutic sheet-anchor. Blood was let

from the superficial vein corresponding to the particular part affected and its

emunctory or excretory channel. As time went on, vinegar acquired a promi-
nent status in the pest-tracts as an antiseptic measure.^

The other great scourge of the Middle Ages was sj^hilis,

which was supposed to have first appeared in epidemic form at the
siege of Naples in 1495, and to have been communicated to the
French invaders by the Spanish occupants, who got it (authorities

conjecture) from Columbus's sailors, a visitation from the New
World. That sporadic syphilis existed in antiquity and even in

prehistoric times is quite within the range of probability. The
supposed Neapolitan epidemic of 1495-96, Sudhoff holds to have
been an outbreak of typhoid or paratyphoid infection.^ If Col-

1 D. Barduzzi: Riv. di storia crit. d. .sc. med., Siena, 1919, x, 167.

-D. W. Singer: Proc. Roy. Soc. Med., Sect. Hist. Med., London, 1916,
ix, 1.59-212. See also, Sudhoff: Pestschriften aus den ersten 150 Jahren nach
der Epidemic des "schwarzen Todes," 1348 (Arch. f. Gesch. d. Med. ,Leipz.,
1910-18, iv-xi, passim); and G. Sticker: Die Pest (Giessen, 1908-10).

' In confirmation of this, G. Sticker cites a camp epidemic of typhoid at
Louvain and Nymwegen in 1635, described by Diemerbroeck (Obs. et curat.
med., xxiv) as "vulgariter/e6ri.s gallica, a multis etiam inorbus gallicus appella-
batur" (Mitt. z. Ge.sch. d. Med., Leipz., 1916, xv, 77).
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uinlii.Mii in oi'itiiii, iii;ili,iiii:iiil sypliilis \v;is |)('ili;i|)S llic usual result

of llif contact of (•ivili/c<l and priinil i\(> races, as in the "JMack

Lion" of the Peninsular Wars, or I lie syphilis of Mexico, JajKin,

and the Soiitli Seas. Syphilis is hist uuMitioned in the following

works, recently printed in facsimile by Professor Karl Sudliof'f.'

1. 'riie Edict afiaiiist IMasphcmcrs ((joltcstmtciTr-Edikt) <>l JMiipcror Ahixi-

niiliaii 1, issued Aufiust 7, 14").").

2. 'riu' \'(itiri>iiinn or "astrolofiical vision" of tho Parisian poct-jjliysician

'riicodoricus I'lscMiiiis (Dictricli I'cl/.cn), printed at Nurcinhcrji Aujiust 1,

1 I'.Hi, witli a colored print of a syphilitic by All)rccht Diircr. (Heprintcd at

Augsburfi by .lohann Froschaucr, 14!K).)

3. The Eiihxjiiiin, a pcjcin by Sebastian lirant, printed in St^ptcniber,

149(), by Joh. Berfiinann von Olpc at Basel.

4. The Trdctdtns dc pcstUctiliali t'Scorra (Aufisburij;, Hans Schauer, October
IS, 1490), and Ein hubschrr Traclat ran (km Ursj)ruti(i r/cs Bv-soi Franzos
(Aupsbure:, Hans Schauer, December 17, 149()), the first of these reprinted

three times at Nuremb(M-}i, Cologne, and Leijjzig (149()), and the latter once
at Xureniberg early in 1 t'.)7.

5. The Enarnitiu Satijrica, a poem of the Veronese patrician, Giorgio

Sommariva, i)rintcd at Venice in December, 1496.

6. The Concilium breve contra mains pushdas of Konrad Schellig (Schell-

ing), physician to the Elector Palatine (printed at Heidelberg in 149()).

7. Four prayers, one to St. Minus (Nuremberg, 149()), one to St. Dionysius
(Nuremberg, 1496), one printed at Vienna, 1497, and one in low German of

uncertain date.
S. A letter from Barcelona (1495) by Nicolo Scillacio of Messina, printed

in his ()i)uscidn, March 9, 1496, at Pavia showing that, in June, 1495, syphilis

had broken out at Barcelona, simultaneously with the Naples epidemic, and
was thought to have come from France {qui nuper ex Gallia defluxil in alias

naiiones).

All these tracts tend to show, Sudhoff thinks, that syphilis was known in

Europe before the siege of Naples, since the name of the disease had already so

many different synonyms and its general semeiology seems to have been defi-

nitely outlined as early as 1495.

it is also mentioned before the year 1501 in various tracts by Joseph
Griinpeck (1490), Niccolo Leoniceno (1497), Johannes Widmann (1497), Bar-

tolommeo Montagnana (1498), Bartholomseus Steber (1498), Simon Pistor

(1500), Martin Pollich (1500), and Gasparo Torclla (1500=).

The first reference to the supposed West Indian origin of syphilis is con-

tained in a work of Diaz de Isla (Tractado contra el mal serpentino^) , written

about 1510, and published in 1539 and 1542, in which the disease is said to be

described as an absolutely new and unheard-of affection in Barcelona, brought
from Hayti by Columbus' sailors in April, 1493. Isla is one of the rarest of

books, and, if we may trust current accounts, its author had treated sailors

in Columbus' fleet for syphihs before they landed at Palos, also it is said that

both Monardes and Montejo speak of the disease as then prevalent in nearby

1 Karl Sudhoff: Graphische und typographische Erstlinge der Syphilis-

literatur, Leipzig, 1912. This work should be read by every one who wishes

to know the most recent views of the subject as controlled by first-hand in-

vestigation (with typographic and photographic reproduction) of the original

texts and documents. Sudhoff has continued these investigations in "Aus der

Friihgeschichte der Syphilis" (Stud. z. Gesch. d. Med., Hft. 9), Leipzig, 1912.

2 For the texts of German tracts on syphilis between 1495 and 1510, see

C. H. Fuchs: Die altesten SchriftsteUer iiber die Lustseuche in Deutschland
(Gottingen, 1843). For bibliography down to 1899, see J. K. Proksch: Die

Litteratur iiber die venerischen Krankheiten, 4 v., Bonn, 1889-1900.

3 For the text of Isla, see Janus, Amst., 1901, vi, 653: 1902, vii, 31.
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S(>ville, where a speeial hospital was built, for syphilities. The "Lucuhratiun-
eula" of Leonhard Schmaus (1518) also refers to the West Indian orifiin of the
distwse on the authority of sea-eai)tains of the ])eriod. In favor of the West
ln(Han hypothesis, Hutchinson eontcnded that, if transmissible syphilis existed
in Europe before 1492, it would have been mentioned in Cluiucer and Boccac-
cio, while it was found in Hayti and San Domingo after Columbus' second
voyage. Virchow maintained that the caries sicca of prehistoric and pre-
Columbian skulls was not true syphilis but either identical with the arthritis

deformans ( H dhlcngicht) of old cave-bears, or else caused by plants and insects,

which woulil eliminate the question of prehistoric syphilis in Europe. Medieval
syphilis was first known as mal franzoso, morbus Galliens, mala napoletana, after

the supjiosititious siege of Naples (1495), where it is supposed to have been
communicated to the French soldiers under Charles VIII by the Spanish
inhabitants. After it became epidemic, it was called the Spanish, Polish,

(ierman. or Turkish "pocks," from the anxiety of the different nations to .shift

th(> l)lame upon one another. Iwan Bloch has attempted to prove that the
evidences of mal franzoso in the cases of King Wenzel, the chorister of Mainz
(1473), and Peter Martyr's letter (1488) were either fabrications or forgeries.

On the other hand, the exhaustive studies recently made by Karl Sudhoff show
that, in the Gollesldstereredikt of Emj^jcror Maximilian (August 7, 1495),
mention is made of "malum francicum," but notliing is said about syphilis in

relation to the siege of Najjles. According to (Juicciardini, there was no actual
siege at Naples, since Charles VIII passed through the city without opposition
on February 21, 1495. Furthermore, in moving homeward through Tuscany,
the troops were besieged at Novara early in July, and did not get away until

October 10th, two months after the date of Maximilian's Edict (August 7th);

yet the latter shows that the disease was well known in Oermany in July,

while the actual march of events makes it clear that it could not have been
spread about by wandering soldiery until long after, as Sudhoff shows. Sud-
hofT also gives a large number of recipes for syj^hilis, indicating that, far from
being helpless in the treatment of the disease, physicians at the enfl of the four-

teenth century were already prescribing the mercurial inunctions which had
been used as far back as the twelfth century for leprosy, chronic eczema, and
various skin eruptions. A special group of the latter, as yielding to mercm-y,
was, Sudhoff thinks, an endemic spirochetosis, in all probability syphilis.^ Mer-
cury is first referred to in the Circa instans of Mattha^us Platearius (1140),
but its external use was already known to the Arab physicians (Astruc-).

Here, mercurial salves were recommended for dermal eruptions as by all

medieval surgeons from Roger down. Theodorich gives very explicit direc-

tions for inunction of mercury, with jirecautions against salivation. The most
interesting of these recipes are two which Sudhoff found in an old Italian

manuscript at Copenhagen, dated 1465, the handwriting of which has been
assigned by the directors of the State Archives in the Uffizi at Florence to the
first quarter of the fifteenth century.'

_
These recipes read {16) Eleetuario Optimo

al mal franzoso and (77) Per fare siropi da male franzoso, and contain ingre-

dients identical with those employed in the vegetable electuaries (Kruuter-
latwergen) of the early Cerman and Italian writers on syphilis. Thus, from the
internal eviden(!e of handwriting in some of the Uffizi manuscripts, syphilis

may have been end(Mnic in Italy as early as 1429. The old Swiss archives
show that scabies Gallicana or grossa verola was regarded as a new disease about
1431. » Giannozzo Manetti (1396-1459), in his life of Pope Nicholas V, refers

' It is interesting to note that Sydenham thought that syphilis was identi-

cal with West African yaws; that Ca.stellani's Treponema pertenue is hardly
distinguishable from Schaudinn's parasite, and that, for the former, "606"

s a true therapia slerilisans.

- "Primi omnium medici Arabes ausi sunt mercurium exterius adhibere."
Astruc. De morb. ven. Venice, i, 156.

' SudhofT: Mal franzoso in Italien, Cie.ssen, 1912.

•• J. H. Hotzinger: Historic ecclestiasticse Novi Testamenti, Ziirich, 1651-9,
iv, 9.
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to it as a "nnriiK rt tnola^tus niiindidnnn inorhiis." Siullioff also shows that thi'

alU'Hod 90 p<>r cent, inorlahty of French troops at NapU-s is a iuirs(My talc

(Aniniiniii(iirhtn), tliat tlic Naph's cpidcMiuc itself was a typhoidal inrection

like most of the/(7>r(.s' iitslilinlialts, and that the Nuremberg proiiihitioii of

public bathing in a common chamber or tank (November 15, MIK)) was similar

to those already issued years before against leprosy and ])la{iue. At the end of

his interesthiLi: studies,' he (|Uotes a i)ro<iiio<l ication made by Paul von Aliddel-

bur^ on the occasion of the conjunction of .lupiter, Mars and Saturn in the sifin

of the scorjiion (November 2."), Mill), wiiich aiuiounces the approach of a fear-

ful venereal disease, to reach its height about HU'J-loOO, and gives, ah)ng witli

a lurid (lurview of sexual debauchery, a series of result iiifj; symptoms which are

strikiufxly like those of syphilis.

Th(> end result of SudholT's investigations is to the effect that from llie

twelfth ceVitury on, medieval physicians were richly supi)lied with mercurial

recipes against an anomalous group of chronic skin affections, which, from their

very names

—

scobies grossa, variola (fwssa, (jrosse verolv, scabien mala, bu.'ic

lilallcni, inal franzoso—were most likely syphilitic.

Aside from the astrologic view of its causation, the lues was

latterly attributed to the rains and inundations of the same period

(Leonicenus), intercourse of a leper with a jn-ostitute (Monardi

and F*aracelsus), poisonino; of the wells by the Spanish viceroys of

Naples (Fallopius), or to disguised human flesh eaten l)y the French

for ordinary meat (Fioravanti). It is evident that the disease was

not clearly understood at first, but, after it became pandemic, its

sexual origin was recognized, and, as it spread northward and south-

ward from Ital}', its different stages were more or less accurately

described between the years 1494 and 1550. In the sixteenth

century, the Chevalier Bayard called it "the disease of him who
has it" (le mal de celui qui Va). Mercury, which Galen had inter-

dicted as a "cold" poison, became the routine remedy. The in-

troduction of the inunction-cure and the sweating cure was,

Sudhoff thinks, the starting-point of curative treatment of dis-

eases in hospital (curahiles, ergo curandi), which had hitherto been

neglected. There were many sensible regulations of public stews,

such as that of Henry II (1161). Meanwhile humanity of high and

low degree had to learn the hard lesson that syphihs is "no respecter

of persons." Like the omnipresent grim skeleton in Holbein's

"Dance of Death," it laid hold of lords and commons, just or un-

just, in the same impartial spirit, and the illustrated books of a

later time, Blankaart's, for instance, teem with pictures repre-

senting the miseries wrought by lues and the inconveniences of the

clumsy, if heroic, modes of treatment in vogue. Apart from wars

and famine, and even up to Ehrlich's time, syphilis has held its

own with tuberculosis and alcoholism, as a prime factor in Ijring-

ing about the degeneration of the human stock.

1 Sudhoff: Aus der Friihgeschichte der Syphilis, Leipzig, 1912, pp. 159-

168.



THE PERIOD OF THE RENAISSANCE, THE REVIVAL OF
LEARNING, AND THE REFORMATION (1453-1600)

In the transition of civilized mankind from medieval to modern
conditions, many forces were operative, but undoubtedly the most
potent for the growth of individualism and release from the ban
of authority were the inventions of gunpowder, which gave the

coup de grace to feudalism, and of printing,^ the greatest agent
in uplifting mankind l^v self-education. With the discovery of

America, the discovery of the Northwest Passage by Vasco da
Gama, JNlagellan's circumnavigation of the globe, the establish-

ment of heliocentric astronomy by Copernicus, and the Reforma-
tion, freedom of thought and the critical spirit grew apace. The
effect of the revival of Greek culture by the Byzantine scholars

who poured into the ItaHan peninsula after the fall of Constanti-

nople (1453) was to substitute the spontaneous receptive attitude

of Plato and Hippocrates for the dialectics and logic-chopping

of Aristotle and the Galenists. Among the neo-Platonists, Leo-

nardo da ^'inci and Nicholas Cusanus were eminent in physics.

The physician Fernelius made the first exact measurement of a
degree of the meridian, and Garcia Hernandez, a practitioner ixt

Palos, favored the project of Columbus, in opposition to the Uni-

versity of Salamanca. Natural perception in science {sentire

est scire) was the device of Campanella. Petrarch attacked

scholasticism, Pomponeo Pomponazzi, Giambattista della Porta,

Marsilio Ficino, Johann Weyer, and Giovanni Pico rationalized

magic and astrology and opposed witchcraft, while Cornelius

Agrippa (Heinrich von Nettesheim) [1486-1535] progressed from
occultism (De occulta philosophia) to refined skepticism (De in-

certitudine et vanitate scientiarum, 1530^). Prime movers in this

change for medicine were the great printers of the Renaissance

and the so-called ''medical humanists." The sack of Mainz, by
Adolph of Nassau, in 1462, scattered the German printers over

Europe. The Gutenberg Bible was printed in 1454. Johann
Mentelin at Strassburg (1460) and Albert Pfister at Bamberg
(1461) were followed by Conrad Sweynheym and Arnold Pannarts,

who are credited with the first books printed in Italy, the Subi-

^ The claims to the invention are divided l)etween Laurens Janszoon
Coster, of Haarlem (1440), and Johan Gutenberfj; of Mainz (1450).

^ See, Neuburger: Introduction to Puschmann Ilandhuch.
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;u'() ( 'ic(M'o :iii(l l,;icl:int ins (Itdo). .loliniin Spc^yci' and Nicolas

.JiMisoM bc'fiaii to print at \'(Miic(> in 1 Hi".). Olhci' Italian i)r(>sscs

W(>r(» set up at Foli<ino and Trcvi (1470), liolojj;na, Kcirara, Flor-

ence, Milan, Naples, Pavia and Ti-eviso (1471). William ('axtf)n

l)t>fian to print in luiiilisli al)i)nl 1 174 5, and later the i)rintinfj;-

houses of the Aldi and (linnti in N'enice, Stei)hanus and Colinirus

in Paris, llerhst (Oporinus) and Prohen in Basel, Wynkyn dc

W'orde and A\'v(M- in London, Plant in at Antwerp, ]']lzevir in Ley-

den, \ied with one anothei- in the issue of stately folios and beaiiti-

I'ul texts, while such editors and translators as Niccolo Leoniceno

and Giovanni Manardi at Fen-ara, Rabelais at Meudon, (liinther

of Andernach at Strasshurji', .lohaiui Hajienhut (Cornarus) at

AIarl)urg. PietTo Mattiolo at Rome, and Anutius Foesius at Aletz,

did for Hippocrates what Linacre and Caius in England did for

Cialen. These Renaissance versions and editions arc not only

r(Mnarka])le for unapproachable typography (those of Oporinus,

("oliuicus, and the early German printers in Spain beai'ing away the

palm in this respect), ])ut arc usually furnished with good tables

of contents and oftentimes with subject and author indices at

the end, giving accurate paginations. Giovanni Malpeghino at

Ravenna awakened the sense of correct Latinity and accuracy of

expression. The ])hilologic study of Greek medicine supplanted

the labors of the medieval "aggregators" and "conciliators.'" who
sought to compare and reconcile Hellenist and Arabist doctrine

(Neuburger). With the medical philologists came the critical,

questioning spirit in medicine.

Of the medical humanists, Niccolo Leoniceno (Leonicenus)

(1428-1524), professor of medicine at Padua, Bologna, and Fer-

rara, a friend of PoHtian and Linacre, and, like them, an elegant

Latinist, made a famous translation of the Aphorisms of Hippoc-

rates, and, toward the close of his life, had even begun, by re-

quest, an accurate Latin translation of the works of Galen. He
also w'rote one of the earliest of the Renaissance tracts on syphilis

(14970, but his chief service to science lay in the difficult task of

correcting the botanical errors in the Natural History of Pliny.

In Leonicenus' day, this was a feat of the rarest intellectual

courage. Hermolaus Barbarus, an earlier commentator, had al-

ready corrected some 500 orthographic and grammatic blunders

perpetrated by the copyists of Pliny's manuscripts, but to assert

that Pliny himself could be fallible in his statements of fact savored

of rankest heresy, for his writings, like those of Galen and Aristotle^

^ Libellus de epidemia, quam Itali morbum gallicum vocant vulgo bros-

sulas, Venice, 1497 (Hain, 10019); another edition was publislied at Milan
in 1497 (Hain, 10020), and a third, printed in Gothic type, without place or

date (Hain, 10018), is the earliest and rarest of all.
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were rc^oarded as sacrosanct and unimpeachable. Accordinji;ly,

when Leonicenus, who was a good botanist, pubhshed his Uttle

tract on the errors of Phn^-^ (1492), a violent storm of controversy

broke loose over his head. His friend Poliziano, Coliniiccio, and

other non-botanists, who cared more for the letter than for the

import of the old Roman's text, blazed away at the luckless com-

mentator in truly medieval style for daring to challenge the ac-

curacy of "our Phny." Leonicenus stuck to his guns, however,

with this important sequel, that all true botanists of later times

—

Kuellius, Matthiolus, Cesalpinus, Cordus—accepted his emenda-

tions without cavil. In this respect Leonicenus ma_y be said to

Thomas Linacre, M.D. (14G0-152-1).

li.ive cleared the ground for the German "Fathers of Botany."

Without the careful work of these botanist-commentators there

iiiuld have been no scientific description of the materia medica.

Thomas Linacre (1460-1524), physician to Henry VH and
Henry VIII, was educated at Oxford (1484) and in Italy, and
liiaduated at Padua. On account of his services to humanism
III' was called by Fuller the "restorer of learning" in England. He
1- remembered especially for his grammatic works (Paj^ne thought

1 De Plinii et aliorum in nicdicina orroribus, Ferraru, 1492.
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him tlio oriiriii.il ol" IvoluMt liiow nine's "( irainniarian"), for his

foiuulatioMs of Icctun^s on iiKMliciiie al Oxford and Canihridgo

(ir)24). and for liis Latin versions of ( lalcn's 1 realises on hyf>;ien(>

(1517'). Iherainnitics (1519-), toniperanienls (1521''), natural facail-

tios (1523'), the ]Milse (1523-'), and seuKMolo^y (1524"). Tliese

faithful and .-lecurati^ translations had a wide eircailation on tho

continent and niado it clear to physicians of th(> day that for cen-

turies they had n^lied ujwn f^arhled and s(H'ond-hand versions of

tluMi' favorite author.

One of the earliest, of the French humanists was Symphorien

Champier (1472-1539), of Lyons, a medical graduate of Pavia

(1515), physician to Charles VIII, Louis XII and the Duke of

Lorraine, and author of Rosa Gallica (1514), a PracUca nova

(1517), and biographies of Ar-

nold of \'illanova (1520) and

Mesne (1523). C'hampier was

one of the last of the concili-

ators of Greek and Arabist

doctrine. His plan of bring-

ing Hippocrates, Galen, Gelsus

and Avicenna into a kind of

symphonic relation with one

another is visualized in the

quaint wood engraving of a

string ciuartet which prefaces

his Symphonia Platoyiis (1516).

In his Horius GaUicus (1533),

he w-as chauvinistic enough to

affirm that the soil of France

produces all remedies necessary

for the treatment of disease, an

exten.sion of the old idea that

"disease and remedy are found together." Champier wrote the

earhest and best history of medicine in his time (1506^) and the

first medical dictionary after Simone de Cordo (1508*^).

Symphorien Champier (1472-1539).

^ De sanitate tuenda, Paris, 1517.

- Methodus medendi, Paris, 1519.

3 De temperament is, Cambridge, Siberch, 1.521.

* De naturalibus facultatibus, London, Pynson, 1523.

^ De pulsuum usu, London, Pynson, 1523.

" De symptomatum differentiis, London, Pj^nson, 1.524.

'Champier: De claris medicinse seriptoribus, Lyons, 1.506. Another his-

tory of medicine was published by Marcellus Donatus in 1586.

« Vocabulorum medicinaUum et terminorum difficilium explanatio, Lyons,

1508.
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Francois Rabelais (1490-1553), who, like Linacre, was a priest

as well as a physician, made one of the first Latin translations of the

aphorisms of Hippocrates (Lyons, 1532), the original e(Ution of

which is much prized by bibhophiles.' Rabelais is best known, of

course, by his immortal humorous works "Gargantua'^ and "Pan-

tagrnel," which are not only filled with the strangest kind of med-

ical erudition, but are exponents of Renaissance humanism in the

broadcast sense. The old medieval custom of stuffing the youth-

ful mind with book-learning is keenly ridiculed, and the Greek

ideal of education as a drawing out of all the faculties, including

the physical and social, is upheld. Rabelais was the first to lecture

on medicine at MontpelUer with the Greek text before him.

Anutius Foesius, or Foes (1528-95), devoted forty years of a

laborious and useful life as city physician in his native town of

Metz, to the completion of a critical edition of the Greek text of

Hippocrates (1595), which is recognized by scholars everywhere as

unquestionably the best of its kind before the time of Littre.

In the group of medical philologists were also the botanist Leonhard
Fuchs who was the bitterest opponent of Arabism, the clinician Johann Lange,

John Kaye (1506-73), the Dr. Caius of the Merry Wives of Windsor and the

historian of the sweating sickness (L5.52), his teaclier, Giovanni Battista delta

Monte (Montanus) (1498-15.52), of Padua, Geronimo Mercuriale (1530-1606),

who made a critical exegesis {Variae lectiones) of difficult passages in the Greek
and Latin authors, the lexicographer Jean de Gorris (1505-77), the Spaniard
Francisco Valles and the Portuguese Luis de Lemos, who investigated the

genuineness of the Hippocratic writings.

Some time after the invention of printing Germany entered

the field of medicine with a remarkable array of semi-popular

treatises, most of them written, contrary to custom, in the vernac-

ular—the language of the people. Afcording to Sudhoff, the

earliest i:)rinted document relating to medicine is the unique "Pur-

;;ation-Galendar" (Laxiexkalender) of 1457, printed in the type of

Gutenberg's 36-line Bible,^ and contained (a. sheet of paper only)

in the Biljliotheque nationale at Paris. A unique copy of a "Cal-

endar for Blood-Letting" (Adcrlasskalender)
,
printed at Mainz

in 1462,^ is one of the treasures of the Fiirstenberg Library at

Donaueschingen (Baden). These popular almanacs, consisting

of lo()S(> leaves or bi-oadsides, printed on one side only, show the

bold which judicial astrology (the Lasstafelkunfst) had taken upon

^ Earlier Latin versions were published at Venice^ in 1495 (Hain, S674) and
at Nuremberg in 1496 (Hain, 8675).

^ For a facsimile of either, and a full accoimt of all the calendar-incunabula,
see Sudhoff's interesting "Lasstafelkunst in Drucken dcs 15. Jahrhunderts,"
in his Arch. f. Gesch. d. Med., Leipz., 1907-8, i, pp. 223 and 227, and p. 135
(opposite). The calendars of 1439 (Johann Nider von Gmiind) and 1448
contain nothing medical.
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tho people. In sonu^ of tliem ;i specinl (iji;ure, the "zodinc-iiiaii"

{Ticrhiriszcichcnnuiiiii), indicates, as in (li'Uj2;-st ())•(> almanacs of

uww recent dale, the jiarts of the body intluenced hy the (hffei'ent

jilaniMan' conjunctions, the proper tinu^s and ])laces foi- hle('(Hii<f

and pur<j;ation under each sign of th(> zo(hac, with jilooniy i)ro,<i-

nostications of the tcrriMc (U.seases, wars, famines, and othci- |)ests

which were to befall iunnanity under different ascendencies and

conjunctions of the i)lanets. Palnustrv also attracted wide atten-

tion: th(> earliest jniblication on the subject was Johann Ilartlieb's

illustratetl l)lock-i)o()k. Die Kunst Ciromantia (Augsl)urc;, circn

1470). More scientific interest attaches to the Refjiment <hr

jiinrjcn Kinder of Bartholomscus Metlinger (Aussbure;, 1473), a

little book on infant hygicMie, which woidd b(> tlu^ first Renaissance

contril)ution to pediatrics had it not been j^receded l)v the De
a'griiudinibus infantum (Padua, 1472) of Pietro Bagellardo. A
third tract b}' Cornelius Roelants of Mechlin (Louvain, circa

1483-4) exhumed by Sudhoff in an incunable in the University

Lil)rary at Leipzig and th(^ Hunterian Museum at (ilasgow,^ was

]ilagiarized in the jiediatric treatise of S(^l)astianus Austrius (1540).

The Artzneibuch of Ortollf of Bavaria (Nuremberg, 1477) was

an important German text of popular medicine in its day, followed,

about 1500, by Ortollf 's quaint little Frouenbiichlein, or popular

handbook for lying-in women. A few years later (in 1513) there

appeared, at Worms, the Rosegarlen of Eucharius Roslin, a work

which bears about the same relation to Renaissance obstetrics

that the Anathomia of Mundinus does to medieval anatomy.

Although mainly a compilation from Soranus of Ephesus, as

filtered through the manuscript codices of Moschion, it was still

the only text-book in the field after a lapse of fourteen centuries.

Three first editions were issued simultaneously, l^oth extremely

interesting for their quaint cuts (already faintly outlined in the

Moschion codices), for the revival of podalic version as oi'iginally

described by Soranus, and for the fact that Roslin's text was

miserably plagiarized bv Walther ReilT in 1545,'- and also trans-

lated and reissued ])y William Raynalde as The Byrthe of Man-
kyyide, London, 1545. The ordinance issued by the city of Ratisbon

in 1555 for the direction of midwives (Regensbiirger Hebammen-
buch) has been proved by Felix Xeumann'^ to he the earliest public

document of this kind in the vernacular.

1 Sudhoff: Janus, Amst., 1909, xiv, 467-485 (with text). For the sources

of the work, see Sudhoff, Ibid., 191.5, xx, 443-458.

'^ The plagiarist Reiff should not be confused with the Swiss obstetrician f

.lacob Rueff (1.500-58), author of the "Trostbtichle" (Ziirich, 1554), a mid-

wifery of sterling character.

3 Arch. f. Gesch. d. Med., Leipz., 1911-12, v, 1.32-141.

jjA
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Specimens of the Lnsstafdknnst (Horoscopic Medicine or Judicial As-

trology). (By kind permission of Professor Karl Sudhoff, University of

Leipzig.) A: Fragment of Purgation Calendar {Laxierkalender) . printed with

the t}-pes of Gutenberg's 36-line Bible (1457), and discovered by Professor

Sudhoff in the Bibliotheque nationale, Paris. B: Blood-letting man (Ader-

lasstnann), from the Calendar of Regiomontanus (1475), shelving the points

of election for blood-letting under the signs of the zodiac. C: Wound-man
(Wundenynann), from Gersdorff's Feldthuch (1517), shomng the .sites for liga-

tion of the different arteries or for blood-letting. C is a later evolutionar}''

form of the old zodiacal diagrams, which combined an exposition of planetary

influences with schemata of the viscera (B).
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Perhaps the earliost European text of medical jurisprudence of conse-
quence is the "Constitutio Criminalis Carolina'" [I'linlichc Gcrichtsordnung)
issued by Eniperf)r Cluirles \' in 1533, as an extension of a similar ordinan(;e

issu(>d by the Bishop (jf Bamberg in 1507. Interesting relics of the great

ine(ii(>val i)an(lenues of syphilis and bubonic plague are preserved in the curious

tracts of Widman (1497), Steber (149S), Pollich (1501), Konrad Schellig

(1502), (Iriinpeck (1503), Schmatis (151S), and Ulrich von Hutten (1519),

;ui(l sweating sickness is the subject of a great mass of pamphlets, the best

known of which is the little treatise of John Kaye or Caius (1552'). Matthaeus
Frie(lrich, a {)astor of dorenz, wrote the earliest tract on alcoholism (Wider den
Sauflcuffcl, 1552). Early German botany had its beginnings in the Herbarius
MofiuidinuH, the oldest herb-book with illustrations, printed by Peter Schoffer

it Alainz in 14S4, and in the queer wood engravings of the Hortus sanitnti>i,

ui entirely different compilation from older writers, attributed to its editor,

lohan (Wonnecke) von Kaub or Cube (1485), which was rendered into German
IS the Gart der Gesu7idheit.- This work contained some 500 engravings which,
Creene says, are "most wretched caricatures of plants," but it became so

)opular as to be the principal incentive for the work of the "German Fathers,"

irunfels, Fuchs, Bock, and Valerius Cordus. In France, similar compilations,

'ariously know^n as Arbolayre (Herbnlario), translated from the German
'Iart us sanitaiis, and Le grant kerbier, were widely printed (Choulant). These
icunabula were in turn the origins of many English "Herbals." The Buch
er Xatur of Conrad von Megenberg (Aug.sburg, 1475), an illustrated com-
ilation which passed through six Augsburg editions before 1500, was the

est knowTi compendium of natural history.

Early German surgery begins with the Bundth-Ertzriei of Hein-

ch von Pfolspeundt, a Bavarian army surgeon, whose work,

ritten in 1460, remained long in manuscript, until it was discov-

•ed at Breslau and edited by Haeser and Middeldorpf in 1868.

folspeundt was only a wound surgeon, had no skill in the major

derations, which he left to the cutters or "incisors," and did not

low how to treat fractures and dislocations; but he learned how
make artificial noses (by the Hindu method) from the wandering

alians. His military experience gave him a large practice in

ijrow wounds, and his book contains the first faint allusion to

)owder-burns" and to the extraction of bullets by means of

e sound. ^ He treated wounds by second intention, used the

' For the texts of the writers on sweating sickness, see C. G. Gruner's
riptores de sudore anglico, edited by Haeser (Jena, 1847).

^ For an account of the Hortus sanitatis, its history, origins and variants,

L. Choulant's Graphische Inkunabeln, Leipz., 1S58, 20-75; also J. F.

j'ne's fine essay in Tr. Bibliog. Hoc, Lond., 1901-2, vi, 63-126, with many
istrations. Neither the Herbarius Moguntice imjrressus (1484) nor the Ger-
.n Ortus sanitatis (1485) is identical with the Herbarium of [p.seudo-] Apuleius
itonicus, printed at Rome in 1480, from a MS. at Monte Cassino, by Gio-
ini Filippo de Lignamine, physician to Pope Sixtus IV.

' Haeser and Middeldorpf at first asserted, in their commentary on Pfol-

undt (pp. xxii, xxvii), that there is no mention of gunshot wounds in the
ndth-Ertznei. This was afterward shown to be incorrect by H. Frcrlich

eutsche mil.-iirztl. Ztschr., Berl., 1874, vol. iii, pp. .592-594), who points

the "Item vor das biichsenpiiliier auss den wlinden" (Pfolspeundt, p. 10),

il the following (p. 60) : "Auch machstu solchs suchel [Sonde] wol von eissen

chenn . . . mith dem hebstu die kleine gelodt oder kugcl hiraus, die von
;hsenn hinein geschossenn sein, unnd auch was sunst in den wunden ist."

13
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iiMrcolic-iiih;il;i(i()ii rtM-oiimiciHlcd hy Nicliolns of Salci'iio, and, like

M<)n(l(>vill(^ and otlicr surficons of cailicr liinos, ^avc his patients

stiviijitluMiinfi; "wound-drinks." After Pfolsixnindt canic tAVo Al-

satian army suriicons. Ilicronyinus Jirunschwip; (circa 1450-153;^)

and Hans von ( icrsdorl'f , called Schyllhans, both natives of Sti'ass-

burti. riu* BkcIi (icr Wnnd-Artzmii (Strasshurfj;, 1497) of Brun-
schwig contains the first detailed account of f>;unshot wounds in

medical literature. He regarded such wounds as poisoned, and
thought the poison could be best removed by promoting sujipura-

tion, usually ))y means of

c^s^^^^JJSlWe/Ji^xrj^f^x.'-^^ the scton. As an army
surgeon, Brunschwig did

no major operations, con-

fining himself to wounds,

bone-setting, and amputa-
tion. In performing am-
putation, he applied the

actual cautery or })oiling

oil to check hemorrhage
from the stump. This

,

book contains some of the
j

earliest specimens of medi-

cal illustration by wood-
(

cuts, rare and curious in
|

their kind, and the samel

thing is true of GersdorfT's

'

Field-Book of Wound Sur-

gery (Feldtbuch der Wund-
tartzney), which was pub
lished at Strassl^urg in

1517. Gersdorff goes even,

more fully into gunshotj

wounds than Jerome o:

Brunswick. He did not!

regard them as poisonous.)

but probed for the bullet

with special instrument?

and, like most surgeons of his time, poured hot oil into the woundj

In amputating, he "Esmarched" the limb by means of a constrictinji

band, and, discarding the cautery, checked hemorrhage by a stypti'

of his own devising (containing lime, vitriol, alum, aloes, and nut

galls), inclosing the stump in "the bladder of a bull, ox, or hog,

which may, in some cases, have been a good Listerian protective

Gersdorff 's book contains some of the most instructive pictures <

early surgical procedure in existence; in particular, the first pictur

St, Antliony with a victim of orgotism.

(P>oin Hans von Gersdorff's Feldtbuch der
Wundtartznej', Strassburg, 1540.)
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ever made of an amputation, and unique plates of diseases like

leprosy and St. Anthony's fire. The wood-cut of the latter con-

dition ("ignis sacer" or ergotism) represents the victim of the

disease as hol^bling upon a crutch and holding up a shriveled,

gangrenous hand, bursting into flame, to excite the pity of Anthony,

the patron-saint of the disease, who stands leaning upon his tau-

cross, attended by his faithful swine. Another interesting picture

book in the vernacular is the Augendienst (Dresden, 1583) of the

court oculist, George Bartisch (1535-1606), the striking illustra-

tions of which give us a complete purview of Renaissance eye-

surgery. Among these may be mentioned the cuts showing the

patient tied in a chair and ready for operation, the modes of pro-

cedure in cataract, and the perforated or stenopeic sjiectacles or

visors (originally recommended by Paul of /Egina^) for strabismus.

As Bartisch, originally an unlettered barber-surgeon, makes a

great parade of learning and Latinity in his text, aside from its

pompous title,- he is supposed to have employed a famulus or hired

scribe to polish his Iwok for him. None the less, this work did

much to lift ophthalmology above what its author calls the

"couchers and eye-destroyers" of his time. His treatise on lithot-

omy (1575) contains an interesting picture of the operation. The
earliest printed book on the eye was the De ociilis, eorumque

egritudinibus et curls of Benvenuto (called Grassi or GrafTeo) of

Salerno (printed at Ferrara in 1475), which follows the an-

cients.

In the vornacular group may be mentioned tlie little eye-books of G. Vogt-
herr (Strassburs, 1538) and Walter Bailey (London, 1.586), and the Traite

des maladies de Voeil by Jacques Guillemeau (Paris, 1585), decidedly the best
of the Renaissance books on ophthalmology. Even the English treatise of

Richard Banister (1622) is only a translation of this work.
The first medical book to be printed in England was called A Passing

Gode Lilyll Boke Necessarye and Behovefull Agenst the Pestilence, being a
small quarto of twelve leaves, attributed to the press of William de Machlinia
(London, circa 1485), translated from the Tractatus contra pestilentiam (1480),
ascribed to Kanutus (Bengt Knutsson), Bishop of Viisteras, Sweden (1461),
but which, as SudhofT has shown, by parallel comparison of texts, was really

jmtten by the Papal i)hysician .Johannes Jacobi of Montpellier about 1364.^
The English version was afterward reprinted by Wynkyn de Worde in 1510.

,

Next came The Govcrnayle of Ilelthc, printed at Caxton's press about 1491,
followed, in 1510, by The Judtjcyal of Urins, sometimes attributed to John

! of Arderne, and probably printed by Wynkyn de Worde. In 1516, Peter
Treverus, a printer in Southwark, published The Grele Herball, and, in 1521,

I
Paul's visor-mask is described in the Basel (Oporinus) edition of 1546,

lib. iii, cap. 22, p. 182. Stenopeic spectacles for squint were also knowni to
''are (1575). The term "stenopeic spectacles" was introduced by D()nd(M-s
1854).

- '()<ft')a\ij.u}8ov\e2a, das ist, Augendienst, Dresden, 1583.

^Sudhoff: Arch. f. Gesch. d. Med., Leipz., 1911-12, v, 56-58. Singer:
V'roc. Roy. Soc. Med., Sect. Hist. Med., Lond., 1916, 179-185.
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Sihcrch of ( 'iiiiihricl^rc inintcd I.iiKiric's translation of (lalcn's l)i liniptrn-

iiK litis, aft(T uliicli I'ynson of London i)wl)lisli('(l oIIkt versions of (lalcn by
tlio sanio scholar. Tlic lirst work on anatomy to ho printed in Mnnland was
I)a\"id Mfiar's littlr trad of 1.') pa^cs entitled, //( (nniloiiiiriii liitnxliirtin

liiriili )it(i il hnris. and the first Mn^lish work in the vernacular on the same
subject w;us 77/( Kiiiillsh)min's I'ridsKn by 'i'homas \'icary (London, L")4S').

The invention of siiorthand by a piiysician is recorde<l in the Clninictcrie

(L"iSS) of Timothy lirinht [liJ'A-li'A'i), of which only one copy exists (in the
Bodleian Library).

The ofToct of those vernacular writings was to get men's minds

away from scholasticism and turn them toward realities. This

Renaissance tendency reached its highest development in the most
prominent of tlie medical leaders of the sixteenth century, Para-

celsus, \'esalius, and Pare—three strong men of aggi(>ssive tcMuper-

ament, who, by shouldering past other men, literally "blazed the

way," not only for the general advance of medicine, but for keen

and liberal thinking in all its branches.

Aureolus Theophrastus Boml)astus von Hohenheim, or Para-

celsus (1493-1541), precursor of chemical pharma(;ology and

therapeutics, and the most original medical thinker of the six-

teenth century, was, in spite of his bombastic assertion of rank and

lineage,^ a striking example of the very raw materials from which

such aspirations are sometimes fashioned. His coarseness of fiber,

though a better possession to him than vulgarity of spirit, often

impeded his power to "think straight and see clear." A native

of Einsiedeln, near Ziirich, Switzerland, he had the truculent,

independent spirit commonlj- ascribed to the man of mountaineer

race, and was one of the few writers who ever advanced medicine

by quarreling about it. Like the "roarers" in Elizabethan comedy,

or the Zankbauer in German farce, he tried to bully and browbeat

his auditors and readers into accepting his views, and the writings

which he dictated to his pupils are often a curious mixture of

credulous fustian and swagger, set off by many successful guesses^

at truth and some remarkable intuitions. His humorous sallies,

if he intended them as such, are usually of the lumpish kind that

drift "from the obscene into the incomprehensible."^ Paracelsusj

was the son of a learned physician, who had a fine library, andj

with whom he began to study medicine. He got his doctor's degre

under Leonicenus at Ferrara (1515), and picked up an unusua'j

knowledge of alchemy, astrology, and other occult sciences froirj

' These data are given in a paper bv the late Dr. J. F. Payne in the Brit

Med. Jour., Lond., 1889, i, 108.5.

- The name "Paracelsus" is supposed to be either a free translation c\ 4
'"Hohenheim" or else an indication of his superiority to Celsus. He usualij ij

calls himself "Theophrastus ex Hohenheim eremita," i. e., of Einsiedeln. •

' George Moore.
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the Iparnod abbots and bishops of the country round, as also in

the laboratory and mines owned by the Tyrolese alchemist,

Sigismund Fiigger. Having the Swiss Wanderlust, he traveled

all over Europe, collecting information from every source, and by
his relations with barl^ers, executioners, bathkeepers, gypsies,

niidwives, and fortune-tellers, he learned a great deal about
medical practice, and incidentally acquired an unusual knowledge
of folk-medicine and a permanent taste for low company. Para-
celsus thought and spoke in the language of the people, was
popular as no other phys-

ician before him. When
he appeared as a teacher

at Freiburg and Strassburg

(1525), his fame as a lucky

practitioner preceded him.

Appointed professor of

medicine and city phys-

ician at Basel in 1527, and
imbued with a lifelong

reverence for Hippocrates,

implanted by his teacher,

Leonicenus, he began his

campaign of reform by
publicly burning the works
of Galen and Avicenna in

a bonfire and lecturing in

German out of his own ex-

perience; but, a year later

(1528), he was already in

violent conflict with the

authorities about fees, and
forced to leave the city.

Resuming his wandering
habits, he practised all

over Germany with vary-
ing success, finally dying from the consequences of an injury
in a tavern brawl at Salzburg. As a pioneer in chemistry, Pai-a-

celsus was preceded by pseudo-Geber, the alchemists All)ertus

Magnus and Cornelius Agrippa, and followed by a swarm of

chemiatrists, among them Johann Tholde, who wrote under the

pseudonym of the mythical fifteenth century monk, Basil Valen-
tine. Pseudo-Valentine is supposed to have given to chemistry
hydrochloric acid, sugar of lead, the means of preparing ammonia
and sulphuric acid, and, in his "Triumphal Chariot of Antimony"
(1604), fastened the latter metal upon medical practice for cen-

Paracelsus (1493-1541).
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turios.' P;n;ic("lsiis look ( IcIxts tliicc cliciiiical clciiHMits— coin-

hustihlc sulphur, volatile mercury, residual salt and mixed them

up with a species of theosophic lor(> not unlike that of the far Mast,

ill which lie is suppo.sed to ha\-e tiaveled. liaas has compared

readiuii I'aiacelsus lo delving in a miiu^. We arc in a strange world

of mystic principles, macrocosms and microcosms, archaei and

arcana, enlivened by gnomes, sylvans, sprites, and salaniandeis.

Isxistence proceeds from Clod, all material things from the Yliaster,

or primordial substance, while the force in nature which sets things

going (the vital principle) is the Archa^us. The Archaus is the

essence of life, contained in an invisible vehicle, the Mumia, and

in dis(>ased conditions this Mumia must be magnetically extracted

from th<^ patient's l)ody and inoculated into a plant bearing the

signature of the disease, so that it may attract the specific influence

from the stars, diseases being caused by astral influences acting

ujion the "astral body" of man. Yet the author of all this high-

flown verbiage, the actual Paracelsus, was a capable physicaan and

surgeon, generous to the poor, and however despised and rejected

for coarseness, charlatanry, and possible drunkenness, a man
deserving of better human remembrance. For Paracelsus was

neither the refined, supersubtle mystic of Browning's poem, nor

yet the roistering, lying, tippling blackguard and quacksalver of

tradition. His influence was far reaching, and his real services

were great.

^\'lulo philosophy, alchemy and astronomy were the pillars of his faith,

his watchword in practice was "experimentation controlled by the authorita-

tive literature. "2 That he read his authors to some purpose is suggested by
his statement that the only true physicians among the ancients were the

Greeks. His pathology was mixed, but contained such good elements as the

concepts of disease as a disharmony of normal functions, or life under altered

conditions, as hereditary (in goiter), or as diathetic, in gout and stone, which he
regarded as "tartaric" processes, caused bj^ the precipitation of substances
ordinarily voided from the body, the first attempt at a chemical etiology,

and part of his general doctrine of calcifications and concretions. His five

causes of disease {entia) were cosmic agencies (ens astrorum)
;
pathologic

1 For the Basil Valentine controversy, see Kopp (Die Alchemic, 1886),
John Ferguson (Bibliotheca Chimica, 1906), Sudhoff's Bibliographia Para-
celsica (Berlin, 1894), C. S. Pierce, in Science, N. Y., 1S98, n. s. viii, 169-176,
and "Basil Valentine, a seventeenth centurv hoax," by J. M. Stillmann, in Pop.
Sc. Monthly, N. Y., 1912, Ixxxi, 591-600"! These hold that the writings of

pseudo-Valentine belong vmquestionably to the early seventeenth century lit-

erature. The picture of Basil Valentine in the Pioyal Cabinet of Etchings at

Munich represents a monk, ^vith retort and pentagram, looking very like the

usual pictures of Paracelsus. The Currvs Iriumphalis anlimo7iii led all prac-

titioners to prescribe antimony at the start in fevers. The vogue died out,

but the drug was revived in 16.57, when its exhibition cured Louis XIV of

typhoid fever. Pseudo-Valentine refers to syphilis as the neue} Krankheit der

Kriegsleut, recommending a mixture of antimony, lead, and mercury against it.

^ Experimenta ac ratio auctorum loco mihi suffragantur. Cited by
Sudhoff.
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poisons (ens veneni), including autointoxications and contagia; natural causes
(ens naturale) or predisposition to disease from organic defects; psychic cause?
{ens spirit uale) and divine intervention (etis deale). His pupil, Peter Severinus,

developed the idea of contagia (ens venenata) as animate pathology (pathologia

nuimata).

Far in advance of his time, Paracelsus discarded Galenism and
the four humors, and taught physicians to substitute chemical

therapeutics for alchemy; he attacked witchcraft and the strolling

mountebanks who butchered the body in lieu of surgical procedure,

and he opposed the silly uromancy and starcraft; he was the first

to write on miners' (occupation) diseases, and the first to establish

a correlation between cretinism and endemic goiter; he was ahead

of his time in noting the geographic differences of disease; al-

most the only asepsist between Mondeville and Lister, he taught

the unity of medicine and surgery, and that nature (the "natural

Imlsam") heals wounds, and not officious meddling; he introduced

mineral baths, and was one of the first to analyze them; he made
opium (laudanum^, mercury, lead, sulphur, iron, arsenic, copper

sulphate, and potassium sulphate (called the "specificum purgans

Paracelsf^), a part of the pharmacopeia, and regarded zinc as an
elementary substance; he distinguished alum from ferrous sul-

phate, and demonstrated the iron content of water by means of

gallic acid; with CroU and Valerius Cordus, he popularized tinc-

tures and alcoholic extracts; his "doctrine of signatures" was re-

vived by Rademacher and Hahnemann; his "arcana" were di-

rected against the causes of disease rather than the symptoms
(causal therapy), and, in comparing the action of these arcana, or

intrinsic principles of drugs, to a spark, he grasped the idea of

catalytic action, although his belief that remedies are not sub-

stantive but act through an immanent spiritual power or "quintes-

sence" (active principle) was the cause of much mysticism. As a

theorist, he iDclieved in the descent of living organisms from the

Vrschleim, or primordial ooze, and Baas credits him with antici-

pating Darwin in his observation that the strong war down and
prey upon the weak—a fact, unfortunately, within the range of

any beggar or footman. His comparison of apoplexy with light-

ning stroke and his concept of atrophy as a drying out of the tissues

show his contempt for anatomy. But none of these things can
outweigh the influence which Paracelsus exerted on his time
through his personality. In an age when heresy often meant
death, he wasted no time in breaking butterflies upon wheels, liut

drove full tilt at many a superstition, risking his neck with all the

recklessness of a border reiver. The importance attached to his

' "Ich hab ein Arcanum, heiss ich Laudanum, ist iiber das alles, wo es
zum Tod reichen will," Grosse Wundarznei, i, Tr. 3, cited by Haeser.
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iiMiiie m:iy 1)(^ ^allicrctl from the line in Sliakospeare's coinody

wliich l)r;ick('ts it with tlint of (ialcii.' raracclsus was fircat in

respect of his own lime. Ih' (l()(»s not seem particularly fz;rcat in

relation to oiii- time, paitly hecaiise, as with (laleii, Arnold of

\ illano\a, ami others in the past, his writinjis have l)een overlaid

with much spurious matter and can l)e cori-ectl\- inteipreted only

in the li^ht of modern r(>search.

The most exhaustive study yv\ made of Paracelsus and his

writings is that of Professor Karl Sudhoff (1894-0).

The princij:)al works of Paracelsus are the treatise on open
wounds (1528), his Chirurgia magna (1536), his manual introducinji

the use of mercurials in syphilis (Frankfurt, 1553), the treatise

Dc (jradibus (Basel, 1568), which contains most of his innova-

tions in chemical therajieutics, his monograph on miners' diseases

(Vo7i der Bergsucht, Dilingen, 1567), and his booklet on mineral

baths (Basel, 1576), recommending Gastein {"Castyn"), Topp-
litz, Goppingen, and Plomhieres ("Bluniher.s'^). The treatise on
miners' diseases, the result of his obs(M'vations in Fugger's mines

in Tj-rol, giving descriptions of miners' ])hthisis and the efi'ects of

choke-damp, was one of the few original contributions of the time

to clinical medicine. He knew of paralysis and disturbance of

speech after head injuries.- In his chapter, De generationc dul-

torum,^ Paracelsus first notes the coincidence of cretinism and

endemic goiter, a discovery also based upon original observations.

in the Salzburg region.

Apart from the hujio output of the syphilographers—Leonicenus (1497),

Lacumarcirio (1524-31''), Fracastorius (l.^oOi, Xiccolo Massa (l.")32), FerneHus
(lo3S), Fallopius (1504), and Luisinus (lotiti)—the Renaissance literature deal-

ing with the actual ]iortrayal of disease is meager. Gruner gives a remarkable,
list of 191 semeiological varieties of syphilis described in the period.* To
this period belong the original descriptions of typhus fever by Fracastorius

(1.546), of sweating sickness by Caius (1.5.52), of varicella by Ingrassias (1.5.53),

of "tabardillo" (Spanish or Mexican typhus) by Francesco Bravo (1.570), of

whooping-cough {"quinta") by Guillaume Baillou or Ballonius (157S), of
j

chlorosis {7norbiis virgineus) in the epistles of Johann Lange (15.54), and of the /

1 In "All's Well That Ends Well," Act II, sc. 3, where Lafeu refers to the
King's case as incurable, "to be relinquished of the artists,'' and Parolles

!

replies: "So I say, both of Galen and Paracelsus"—meaning, of course, that
j

neither the Galenical nor the alchemical school of physicians could help him
in any way.

{

- E. Ebstein: Deutsche Ztschr. f. Nervenheilk., Leipz., 1914, liii, 131.

' Printed in his posthumous "Opera Omnia," Strassburg, 1603, ii, pp.
'

174-1S2.
•• E. C. Streeter ha« shown that the date 1505 assigned by Astruc for

Lacumarcino's Dc mnrho gallico, the best treatise on syphilis of its time,

mast be changed to 1.524 or later (Tr. Internal. Cong. Med., 1913, Lond.,

1914, sect, xxiii, 373-376). The Turin edition in the Surgeon General's Library
bears the date 1.532.

'C. G. Gruner: Morborum antiquitates, Breslau, 1774, 85-100.
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syn<lroino ''nionntain sickness" by the Jesuit traveler Jose d'Acosta (L590).
Geroniino Mercurial! (1530-1006) wrote the first systematic treatise on skin
diseases (1.572), a famous illustrated treatise on medical gymnastics (1573),
and one of the earlier works on diseases of children (15S3). The first treatise

on feifincd diseases {De vis qui ninrhonun simulant dcprehensis) by Giambattista
Silvatico, was published at Milan in 1595. The pediatric treatise of Sebasti-
anus Austrius (1540) deserves mention, as also the work of Prospero Alpino
on Egyptian medicine (1591), and his unique treatise on medical prognosis
(1601). The Regiment of Life (1546), by Thomas Phayre [1510?-60], a black-
letter version of the Regimen sanitatis, contains the first English contribution
to jK'diatrics {The Boke of Children).

Guillaume de Baillou (153S-1616), a Paris graduate of 1570, whom Henri
IV chose as physician to the dauphin, and who first described whoopmg-cough
(157S) and introduced the term "rheumatism," is regarded by Crookshank as
"the first epidemiologist of modern times." His works, all published after his

death, include sets of Consilia (163.5-49), treatises on gynecology (1643), gout
and calculus (1643) and two books on epidemics and ephemeral diseases,

with case-histories and post-mortems (1640), which revive the old Hippocratic
doctrine of "epidemic constitutions," i. e., the external influences at work in
the causation and spread of epidemics, foreshadowing much that was after-
ward taught by Sydenham.

Charles Singer points out' that some beginnings of tropical medicine
were made in Oviedo's description of yaws as "bubas," afterward identified by
Andre Thevet, in 1558, as "no other thing than the pocks which rageth and
hath power over all Europe, .specially among the Frenchmen." Oviedo and
Thevet also mention the sandflea {Pulex penetrans). Singer draws attention
to the first book on tropical medicine, by George Wateson, entitled The Cures
of the Diseased in Remote Regions (London, 1598), the scope of the work being
indicated by the versified table of contents:

"The burning fever, calde the Calenture,
The aking Tabardilla pestilent,

The Espintas f)rickings which men do endure.
Cameras de sangre, Fluxes violent,

Th' Erizipila, swelling the Pacient,
Th' Tirioso, which we the Scurvey call.

Are truly here described and cured all."

For a long time after Paracelsus chemistry still remained
alchemy, and, in the following century, became merged into the

fantastic pseudo-science of the Rosicrucians. The arch-patron of

alchemy in the sixteenth century was the Emperor Rudolph II of

Germany (1576-1612), who devoted much of his fortune and the

whole of his life to the quest of potable gold, the philosopher's

stone, and the elixir of life. In the spacious and gloomy chambers
of his i)alace, the Hradschin at Prague, he held high court with

alchemists, spiritualists, judicial astrologers, clairvoyants, and
other followers of psychic "science," and no reward was considered
too great for any adventurer, however disreputal)le, who might
manage to wheedle this fantastic monarch "of dark corners."

The credulous Rudolph was continually the prey of all sorts of

impudent knaves and sharp practitioners, upon whom he speedily

revenged himself by imprisonment or execution if they failed to

' Ann. Trop. Med. and Parasitol., Liverpool, 1912, vi, 87-101.
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pcitorin llu'ir promises.' Ilillicr caiiic {\\v Uvu'ikmI C'uinhridfiio'

.si'holiir, John Deo, a solcMiin huiiil)Uf>;, and his assistant, T^dward

Kollrv. a sharp-witted iini)()stor, to niak(> "projections" of th(!

baser metals into gold, and, l»y crystal gazing in a shcw-stone

(now in the British Museum), to indulge the kind of .self-hypnotism

familiar to-day as "automatic writing," Kelley acting as "skrycr,"

or clairvoyant, in tlu^ maneuver. Both were richly rewarded,

Dee escaping to England in the nick of time, Kelley remaining

to become a landed proprietor and eques auratus of the Bohemian
Kingdom, but subsequently losing his life as a punishment for his

brawls and hnpostures. To "(Jold Alley," the charlatan street of

Prague, came also Michael Sendivogius, "Count" IVIarco Braga-

dino, Gossenhauer, and Cornelius Drebbel, the perpetual motion

man; and it was for the sake of alchemy that Rudolph brought

Tyco Brahe and Kepler together, to the material advantage of

future astronomy. The foregath(n*ings of Rud()li)h's physicians,

Crato von Kraftheim, Oswald ("roll, (iuarinonius, Micha(>l Maier,

and the rest, made up the Rudolphine Academy of Medicine, of

which an extraordinarj'^ session was once convened to hear Andreas
T.ibau (libavius) read an essay on the aurum potabUe. This

Libavius (b546-1616), a physician and teacher of Coburg, made a

real start in chemistry, and his Alchymia (Frankfurt, 1595) is i

usualty regarded as the first systematic treatise on the science. '

He had. says Bolton, "a sumptuous laboratory, provided not only

with every requisite for chemical experimentation, ])ut also with ,

means of entertaining visiting guests, including such luxuries I

as baths, inclosed corridors for exercise in inclement weather,

and a well-stocked wine-cellar." He discovered stannic chloride,

analyzed mineral waters with the balance (1597), wrote a city I

pharmacopeia (1606), and was one of the first to suggest the

transfusion of blood (1615). His Alchymia is divided into two

parts, the first dealing with the laboratory operations of chemistry,
[

including instruments and furnaces; the latter half containing

accurate and systematic descriptions of chemical substances. Of,

this, no fewer than 80 pages are still devoted to the philosopher's

stone.

A typical follower of Paracelsus was the adventurous alchemist and
swindler, Leonhard Thurnheysser zum Thurn (1.5.31-95), of Basel, who started!

out as a goldsmith's apprentice, married at sixteen, and was soon embarked inj

a "gold-brick" imposture (selling tin coated with gold), for which he had to

flee the city and take up a roving life. He traveled far and wide, became in-

spector of mines in TjtoI in 1558, and, after healing the wife of the Elector of

Brandenburg of a desperate illness, became his body physician in 157S. In

Berhn, he made so much money by pawn-broking, usury, and the sale of calen-

1 For a full account of all this, see Henry Carrington Bolton's delightfu

book, "The Follies of Science at the Court of Rudolph II," Milwaukee, 1904
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i\ar^, horoscopes, and secret remedies, that ho was able to set up a private
hiboratory and printing office, with type-foundry attached. A scandalous law-
suit with his third wife reduced him to beggary, and he died obscurely in a
cloister at Cologne. His writings, full of mystical humbuggery, are without
value, although much has been made of his discovery that mineral waters
yield a certain residue upon evajioration.

Many physicians of this period were also mathematicians and authors of
some of the earliest practical arithmetics (algorisms), notably those of Joh.
Widman (14S8), G. Valla (1501), Arnoldo de Villa Nova (1501), J. Fernelius
(1528), Gemma Frisius (1540), Robert Recorde (1542), and M. Neander
(1555V). Of this group the most picturesque figure was Geronimo Cardano
(1501-76), whose roving life was filled with strange adventures. A medical
graduate of Padua, he practised medicine and professed mathematics at Milan
and was ]>rofessor of medicine successively at Pavia and Bologna. Cardan
made his mark with his treatise on arithmetic (1539) and his algebra (Ars
magna, 1545), which contains his famous solution of cubic equations, most of
which was, however, stolen from Tartaglia. Although excluded from the
College of Physicians at Milan by his illegitimate birth he gained some practice
by his cure of the child of the Nlilanese senator Sfondrato, and as the medical
adviser of the asthmatic Archbishop Hamilton of St. Andrew's. But he w^as
only a medical astrologer and empiric. His best work is his natural history
(De subtilitnte rerum, 1550), which shows remarkable insight into biologic phe-
nomena, and is evolutionary in its tendency. It contains a device for teaching
the blind to read and write by the sense of touch {quomodo cwcus scrihcre

doari potest), which is not very different from the modern invention of Braille
(1S29-36-). Jerome Cardan also saw the possibility of teaching the deaf by
signs. His Metoposcopia (1658) is illustrated with 800 cuts of human faces, an
astrologic physiognomy, based upon the idea that the furrows in the forehead
were influenced by the seven celestial bodies and that horoscopes might be
drawn from such data.

The idea of instructing the deaf was again taken up by Pedro Ponce de
Leon (1520-84), a Benedictine monk of Sahagun, Spain, who was the first, in
his own words, to teach the deaf ''to speak, read, write, reckon, pray, serve at
the altar, know Christian doctrine, and confess with a loud voice." His written
work on the subject is lost, but his system was preserved in the treatise of
Juan Pablo Bonet (1620).

That the phenomena of hypnotism, autosuggestion and psy-

chotherapy were well known in the sixteenth century is apparent
from the writings of Pomponazzi, Cornelius Agrippa, Cardan, Van
Helmont and Kercher.^

After the time of Mundinus, a number of anatomic treatises

appeared containing the first rude attempts at pictorial repre-

sentation of dissected parts. These are the so-called "graphic

incunabula" of anatomy and may conveniently take in all pub-
lished illustrations of the pre-Vesalian period. They are:

1. The 25 editions of Mundinus, printed between 1478 and 1580, includ-
ing those in Ketham.

2. The Fasciculus medicina' (Venice, 1491) of Johannes de Ketham,

^ D. E. Smith: Rara Arithmetica, Boston, 1908, passim.

- H. Schelenz: Arch. f. Gesch. d. Naturwissensch., Leipzig, 1910-12, iii,

237. About 1517, large letters cut in wood had been used by Francesco Lucas
in Spain and Rampazetto in Italy.

' See the Paris dissertation of Camille Rouzeaud (1918, No. 4), who styles
the period "le siecle de I'hypnoti.sme."
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:\ scries of writings on unocupy, \ciicsr('ti(m, surficiv, clc, which passod
thnui^li six later (\'("iirti:in i (•i|iti(m>, vi/.,, 1 Ut.'i (Italian translation), 1495,

l.")(K). l.")l.S, 1.V22, l.Vi'J (llnlian I raiisl:il inn i. all cdntainin^ the anatomy of

Munilinus at the ciul.

',i. The skcU'ton of Hiciianl llclaiii, i)rintc(l at Nurcnil)crn in IW.i.

4. All illustration of th(> alxloininal muscles in the 14i)() edition of (he

Conciliiilor iliffrrciiliaruin of Peter of Al)ano.
"). 'PIk* I liilos()i>hi(r iKitiinilis coin ptiitU inn or Compendiosa ca])iti.s pliysici

ihclarntin (Leip/i^, 1499) of the I>eipzifi jurist, .Johannes Peylipk (1474-1592?).
This work rapidlv I'assed throufih seven sul)se(iuent ecUtions, viz., 1.503, 1.509,

1510. 15i:}, 1515,' 151f., 151S (SiidhotT').

(i. The AiitroixiloiiliDii (Leip/.i-i, 1.501) of the L<Mpzi^ |)rofessor Mafij-

nus Hundt (1449-1519).
7. (Jrejior Reisch's Mtinifin'ln i)liilost)j>hica (1.503, 1.504), eontaininfz; a view

of the thoracic and abdominal viscera and the oldest schematic representation

of the eye, which SuilhotT has traced to a i)en drawinjr in a Lcapzig codox of the

precedinj: century.
5. The fugitive anatomic j)hitos (Flicqindc Jildltcr) of .h)hann Schott of

Mainz (1517), Christian Wechcl of Paris (1,536), Heinrich Vofijtherr of Strass-

burjr (1.539), .and otliers.

9. The Spicgl dcr Arlzny of Laurontius Phryesen (Fries, Friesen) (1519).

10. Cliacomo Berengario da Carpi's commentary on Mundinus (1.521);

and his Im(io(j(i brcrcs (Bonn, 1514).

11. The Anatomiw pars prior (Marburg, 1530) of .Johann Eichmann
or Dry.ander (died 1.560).

It has boon .shown, in the hio;hly exhaustive researches of Karl

Siulhoff,- that none of these earher anatomic ilhistrations were

based upon original observation or dissection, but that, for the

most part, they are purely" traditional, servile copies from manu-
script sketches of the past, with some little superadded touches

hcM'e and there. The ninth centmy Breslau Codex 3714 and a i

twelfth century Copenhagen MS. give the traditional pictures of
|

the fetus in utero as handed down by Moschion. The wood-cuts
[

in Ketham's Fasciculus represent a circle of 21 urine glasses which
j

Sudhoff has traced to a manuscript of 1400; sick-room and dissect- i

ing scenes, with groups of \'enetian gentry in the costumes of the '

period; and a remarkable series of characteristic semi-squatting
;

figures indicating the sites of injury or disease and the most favor-
|

able localities for applying treatment, viz., the "zodiac-man"

{Tierkreiszeichenmann), in which schemata of the viscera are often
j

1 Sudhoff: Arch. f. Gesch. d. Med., Leipz., 191.5-16, ix, 309-14, 1 pi.:

1916-17, X, 251.

- Karl Sudhoff: Tradition imd Naturbeobachtung in den Illustrationoii

niedizinischer Handschriften und Friihdrucke, vornehmlich des 15. Jahr-

hunderts, Leipig, 1907; Ein Beitrag zur Geschichte der Anatomie im Mittcl-

alter, Leipzig, l908, his highly original studies of the prehistory of Ketham in

the M.S. sources, the schematic eye, the visceral schemata and the Funfhihlcr-

serie (Arch. f. Gesch. d. Med., Leipz., 1907-16, passim); also, Walter Sudhoff's

dissertation, "Die Lehre von den Hirnventrikeln in textlicher und graphischcr

Tradition des Altertums und Mittelalters (Leipzig, 1913). For a good account

of prc-Vesalian illustration in English, with reproductions of most of the figures,

see Prof. William A. Locy's interesting essay in Jour. Morphol., Chicago, 1911,

xxii, 94.5-987.
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overlaid by the zodiacal figures; the "blood-letting man" (Aderln.si<-

mann), whose body is tattooed with marks indicating the best

sites for venesection under the signs of the zodiac; the "planet-

man" iPlanetenmann) of Western Europe, in which the planets

or their symbols are substituted for the signs of the zodiac; the

"sick-man" {Krankhcitsiuanu), ringed about with names of dis-

eases and vague indications as to their location in the body; the

"wound-man" {Wundenmann) , whose body is mauled and pierced

all over by stones, arrows, swords and spears, the points of incision

or lesion showing whei'e the arteries are to })e sought for in ligation;

and the crouching |)regnant woman (Gravida), giving a crude dia-

grammatic view of the fetus in utero. These strange didactic pic-

tures have all been interpreted by Sudhoff as sidelights on the al-

most stationary character of the medieval mind, standing out as

rude indices of its workings in relation to the three great branches

of internal medicine, surgery, and obstetrics. ^ They have all

been located by him in manuscripts of earlier centuries, for in-

stance, the blood-letting man of 1432 in the Munich library, or

the figures in a thirteenth-century Provencal manuscript at Basel.

It was customary for the medieval illustrators to make a series of

five schematic pictures (Fiirifbilderserie), representing the osseous,

nervous, muscular, venous, and arterial systems, to which the

pregnant woman or a view of the generative organs of either sex

was sometimes added, and this series has been found l)y Sudhoff in

German manuscripts, from the cloisters at Priifening (A. D. 1154)

and Scheyern (1250), in a thirteenth century Provengal MS. at

Basel, and even in Persian MS. in the India office at London and
the Bodleian Library at Oxford. The curious reflex-frog posture

is found even in the acupuncture mannikins of ancient Chinese

medicine (Hsieh). The medieval MS. drawings were plainly

intended as crude mnemonic schemata, to refresh the memory of

students, perhaps even for popular instruction. Some were purely

diagi-ammatic, e. g., the many MS. drawings of the schematic eye,

descri])cd by Sudhoff,- the naive gropings at localization of the

functions of the brain''; the Arabic schema of crossing of the optic

nerves from Constantinople,'' which resembles an Oriental prayer-

rug, or the thirteenth century schema of the uterus and adnexa in

the Bodleian (Ashmole MS. 399), which has the same appearance.

5

1 Sudhoff: Arch. f. Gesch. d. Med., Leipz., 1907-S, i, 219; 351; 1908-9,
ii, 84.

'' Ihid., 1914-15, viii, 1-21, 2 pi.

' W. Sudhoff: Ibid., 1913-14, vii, 149-205, 2 pi.

^Seep. 111.

^C. Singer: Proc. Roy. Soc. Med. (Hist., Sect.), Lond., 1915, i.x, 43-
47, 2 pi.



1 )r:i\viii^r. -liowinii iiifliiciifi' of tradition upon early anatomic illustration.

{By kind ];(rnii.->i<)ii of ProiV.--sor Karl Sudhoff, University of Leipzig.) A:
Skeleton from Persian MS. No. 2296, India Office, London. B: Skeleton in

aquatint from Dresden ALS. Codex 310 (A. D. L323). C: Arterial system,

from a fourteenth century MS. in the librarj' of Prince von Lobkowicz (Raud-
nitz, Bohemia). D: Venous system, from Persian MS. No. 2296, India Office,

London. Roth called attention to the traditional character of anatomic
illustration in the pre-Vesalian period, but the development of the subject is

almost entirely the work of Professor Sudhoff.
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Drawings showing influence of tradition upon ciiviy aiuiiumic illustration.
(By kind permission of Professor Karl Sudhoff, University of Leipzig.) E:
Nervous system, from Persian MS. No. 229(), India Office, London. F: Schema
of the nervous system, from a MS. of 11.52, discovered by Sir Victor Horsley
in the Bodleian Library, Oxford. G: Nervous system, from a fourteenth cen-
tury MS. in the library of Prince von Lobkowicz (Raudnitz, Bohemia). H:
Arterial system of a pregnant woman, from Persian MS. No. 2296, Inrlia

Office, London. I: Gravida, from a miniature painted about 1400 in Leipzig
MS. Codex No. 1122. Compare G with the two centuries older F, and note
the monotonous similarity in all these frog-like figures, which is common to
Aztec, Thibetan, Persian, Provencal, and other anatomic MSS. of the time.
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hi K(Mlia Ill's ( iravi(l;i (if 1 l!)l, the |):irts (»f tli(> hoily arc lahchMl for

till' first tiiiu\ and this is also true of Kichanl Ilclain's skeleton of

14^);>, a <i;oo(l ("xample of the fugitive aiiatoinic plates which used

to he i>xhil)it(>(l in the (iiM'inan harher-shops and bath-houses of

the fifteenth and sixteenth centuries. This skeleton was copied by

CJriiningiM- in 1497 and by .lohann Schott in 1517. As examples of

pr(>-Heren<iarian anatomy, the cuts in i'eyligk and Ilundt look, in

some of their details, like a child's scratching on a slate. Those in

Peyligk have been traced by Sudhoff to a series of 18 manuscript

figures in the Royal Library at Berlin and Erfurt, which were

used by Henri de Mondeville to illustrate his anatomic lectures at

]\Iontp(>llii>r about 1304. Phryescn has a much better exei-uted

engraving of the viscera (1517), attributed by Blumenbach to

Johann Waechtlin, and also given in Gcrsdorff's Feldtbuch (1517),

which is, however, strikingly like the cruder picture in lleisch's

Margarita philosophica (1504). The marginal figurations of the

brain and the tongU(^ are excellent, and five of the brain pictures

were reproduced in Dryander's Anatomia (1536). Peter of Abano's

Conciliator of 1496 contains the first example of the "Muskelmann,"

7. €., a full-length figure exhibiting its dissected muscles. In the

works of Berengario da Carpi, who was the first to substitute

drawing from nature for traditional schemata, this figure is rep-

resented as holding up the separate muscles for inspection, and the

same motif becomes the ecorche or flayed figure in Vesalius. Beren-

gario has a tolerable skeleton, which is suspiciously like those of

Helain, Griininger, and Schott, and his picture of the pregnant

woman in a reclining attitude became afterward the theme of many
variations by Stephanus and others, down to the time of Gautier

d'Agoty's beautiful life-size panel in oils. These tentative efforts

at representation, rare and curious as they are, pale almost into

obscurity beside the cartoons, ecorches, and chalk drawings of the

great artists of the period—Luca SignorelU, Michael Angelo,

Raphael, Verocchio, and his pupil, Leonardo da Vinci. But, as

shown by Edward C. Streeter,^ anatomy was advanced by the

Florentine painters and aurifabers even before the time of Veroc-

chio.

The temperamental fourteenth-century Florentine was a "half-baked scien-

tist." The early painters after Giotto aspired, like all primitifs, to realism

and the representation of movement, to pass from the flat-land of the Italo-

Byzantine mosaics and fio;urations into the tri-dimensional world of verisimili-

tude and motion. To this end geometry, perspective, and the science of bodily

proportion were arduously studied. The city itself was a "very paradise of

little bank clerks," who ^Tote "solid works on mercantile arithmetic." All

the great works on perspective and human proportion, except Diirer's, came
from Florence. In respect of naturalism in painting, Giotto's assistant and

1 Streeter: Bull. Johns Hopkins Hosp., Bait., 1916, xxvii, 113-118.
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intimato, Stofano, called the scimmia della natura, bc^came so sucoessful that
phlebotomists were said to stand before his subjects to study the branching?
of the veins. An interest in dissecting probably came about through the fact
that the painters formed a sub-species of the Florentine '"Guild of Physicians
and Apothecaries," which Masaccio joined, first as an apothecary (1421), then
as a painter (1-423). At the apothecary-shop, the painters bought tli(>ir

pigments and so came in closer contact with the physicians at the guild-
functions. Thus dissecting, as to which the Florentine university statutes
of 1387 give explicit directions, became a word of ambition with the artists,

who soon got in the way of assisting at private dissections among their doctor
friends or of doing a little body-snatching on their own account. Leonardo,
says Streeter, is merely the end-result of this quest for uncompromising realism.
Leonardo derives from Andrea del Castagno (1390-14.57), through Domenico
Veneziano, Alesso Baldonnetti (1427-99), and Andrea Verocchio (1435-S8).
Castagno, who dissected at Santa Maria Nuova, was called the Donatello of
painting on account of his skill in myologic detail. In this regard, he influenced
PoUajuolo, who studied musculature by flaying the cadaver. "The Anatomy
of the Miser's Heart," at Padua, by the sculptor Donatello, is a document in
bronze of the interest taken in dissecting. PoUajuolo, Castagno, Mantegna,
Leonardo, in a sneer of Ruskin's, "polluted their work with the science of the
sepulchre." On the textual side, the continuum between Mundino and Leon-
ardo is filled in part by the anatomists Gabriele Zerbi (1468-1505), of Verona,
profes.sor at Padua, who wrote an anatomic treatise (1502), first separated the
organs into .systems, described the muscles of the stomach and the puncta
lachrymalia; Alessandro Benedetti (1460-1525), his successor at Padua,
founder of its anatomic theater (1490) and author of an Anatomia (1497);
Alessandro Achillini (1463-1.512), of Bologna, who discovered the malleus,
incus, labyrinth, the ileocecal valve, and wrote an anatomv (1516); Beren-
gario da Carpi (1470-1550), and Marc Antonio della Torre (1481-1512),
professor at Padua and Pavia, who, according to Vasari, collaborated with
Leonardo in an anatomic treatise.

Leonardo da Vinci (1452-1519), the greatest artist and scien-

tist of the Itahan Renaissance, was the founder of iconographic

and physiologic anatomy, although his chalk drawings (1512)

remained buried for over two hundred years, when they were
noted by William Hunter (1784) and Blumenlxach (1788). In the

last quarter century all the known drawings of Leonardo have l^een

handsomely and adequately reproduced, notably those from the

Royal Library at Windsor, the Ambrosian Lil^rary at Milan and
the Institut de France.^

Startlingly modern in their accuracy and display of physiologic

knowledge, these impromptu sketches, made Ijeside the dissected

subject, reveal such acquaintance with muscular anatomy as was
possible only to the Greek sculptors, and fully justify William
Hunter's claim that their author was "the greatest anatomist of

his epoch." Leonardo, like his forerunners, believed that a scien-

tific knowledge of artistic anatomy—something quite different

'1 manoscritti di Leonardo da Vinci (ed. Sabachnikoff"-Piumati), 2 v.,

Paris, Turin, 1898-1901. Quaderni d'anatomia (ed. Vangensten, Hopstock
and Fonahn), 4 v., Christiania, 1911-14. Notes et desseins, 12 v., Paris, E.

j

Rouveyre, 1901. These have been closely studied bv M. Holl (.\rch. f. Anat.,
Leipz., 1913, 225; 1914, 37; 1915, 1) and A. C Klebs (Bull. Med. Hist. Soc,
Chicago, 1916, 66-83; Boston Med. and Surg. Jour., 1916, clxxv, 1; 45).

14
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from tlic (Ircck sculptor's iiist iuct ixc kii()\vl(>(l<z;(' of IIk' undo figure

in ai'tioii ami n^posi'— cnn Ix' jfaincd only at tho dissecting tal)le.

Calenic anatomy \\r prol)al)ly know, possibly also Ciuy and Mun-
dinus, but in his act ual work he was his own best teacher. He made
over 750 sc^i-aiate sketches, including not only delineations of

muscles, but drawings of the heart, the lungs, tho cervical, thoracic,

abdominal and femoral blood-vessels, the l)ones and nerves, with

(loop disscM'tions of the viscera and cross-sections of the brain in

(litTereiit planes. Remarkable are his studies of the bones, the skull,

tho spine, tho valves, muscles and vessels of tho heart, his dis-

covery of tho atrio-vcntricular band in the right heart, his cross-

sections of the brain and casts of its ventricles, his prol)al)le injec-

tions of the blood-vessels, his unique and accurate delineation of

the statutory position of the foetus in utero, his studies of an-

tagonistic muscles ]\y tape models, his investigation of the hydro-

dynamics of the blood-current. Sometimes his notations of the

origin and insertion of the muscles are too minute, because, hav-

ing no accurate nomenclature to guide him, he had to rely upon
his own deductions from what he saw, which was, in any case,

a great advance upon servile Galonism. He was the originator of

cross-sectional anatomy. "With a few strokes of the pencil, he

demonstrated morphological relations in a manner not approached

before the time of Friedrich Merkel" (Sudhoff^). The marginal

notes, which Leonardo has recorded in mirror-writing, perhaps

lest others appropriate his ideas, reveal the cautious, secretive

spirit of the time.^

Among the anatomic works of the pre-Vesalian period we
should, of course, include Albrecht Diirer's treatise on human
proportion {De simmetria, Nuremberg, 1532), which latter was the

first application of anthropometry to esthetics, and is technically

interesting because it contains the first attempts to represent

shades and shadows in wood-engraving by means of cross-hatching.

Thoroughly as the great artists of the Renaissance may have
studied external anatomy, yet dissecting for teaching purposes

was still hampered by the theologic idea of the sanctity of the

human body and its resurrection. Moreover, as very little ana-^

tomic material could be obtained among a sparse and slowly

growing population, people were naturally averse to the possible

dissection of friends or relatives. The anatomy of the schools|

was still the anatomy of Galen. How far such teaching had pro-

gressed may be gathered from the quaint cut on the title-page of the

iSudhoff: Miinchen. med. Wochenschr., 1919, Ixvi, 157G.

^ That Leonardo's IMS. may have been seen and studied by others is sug-|

gested by a copy of one of his drawings by Diirer and by the ambiguouit
skeletal figures in the Uffizi at Florence.
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Mellerstadt Mundinus (1493), in which the scholastic instructor,

in long robe and l)iretta, wand in hand, gravely expounds Galen

by the book from his pulpit-chair, while below the long-haired

barber-servant^ makes a desperate shift at demonstrating the

viscera of the subject before him. The Faust who was to release

the subject from these trammels and uphold the doctrine of the

visum el repertum was Andreas Vesalius- (1514-64), the most
commanding figure in European medicine after Galen and before

Harvey. There were plenty of dissectors and dissections before

Vesalius, but he alone made anatomy what it is today—a Hving,

working science. It was

the effect of his strong

and engaging personality

that made dissecting not

only viable, but respect-

able. His career is one

of the most romantic in

the history of medicine.

I Flemish born, but of Ger-

man extraction, a pupil

of the ardent and bigoted

Galenist, Jacobus Syl-

vius, Vesalius, in his

graduating thesis, showed
at first the conventional

tendencies of the scholi-

ast ; but his mind was too

active, his spirit too keen

and independent, to feed

long on the dvist of ages,

and he soon established a

reputation for first-hand

knowledge ofthe dissected

human body, even teach-

ing himself the difficult art, so essential to surgeon and gynecolo-

gist, of recognizing the palpable structures by an educated sense

of touch. Five years' experience as public prosector at Padua,

where he taught students to dissect and inspect the parts m situ,

\ culminated in the magnificent De Fabrica Humani Corporis (1543),

a work which marks an epoch in breaking with the past and
throwing overboard Galenical tradition. The effect of a pubhca-

^ It is possible that this may represent Alessandra Giliani, a talented {^irl

of Persiceto, who assisted Mundinus in dissecting.

^Vesalius' family name was "Witing," later changed to "Wesel," where
they once lived. Vesalius' coat of arms bore three weasels {wesel).

Andreas Vesalius (1514-G-l).
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tioii so radical on a superstitious and forclock-pullinp; ago was
iinniodiato and self-evident. Sylvius, his old teacher, turned

ajiainst his brilliant pupil with acrimony and coarse abuse, while

his own pupil. ( 'olunil)Us, a man of (juestionable honesty, souj^ht to

cast discredit and derision on him by sharp practic(\ OtluM's were

inclined to "danm with faint praise," or joined in a conspiracy of

silence, and, as a last straw, he was subjected to subterranean

persecution at the instance of authority. Those thinjrs were not

without their effect on Wsalius. His portrait sugf^ests a doufijhty,

swarthy, shaggy, full-blooded nature, like some of Lucas Cranach's

worthies—a man ready to give no odds and take non(% so long as

his opponents confronted him in the open; but nowise intended

for the spiritual role of a martyr. In a fit of indignation he burned

his manuscripts, left Padua, and accepted the lucrative post of

court physician to Emperor Charles V. He married, settled down,

became a courtier, and gave up anatomy so completely that, dur-

ing the long, tedious years in Madrid, "he could not get hold of

so much as a dried skull, let alone the chance of making a dis-

section." He paid the penalty of "the great refusal" when his

favorite pupil, Gabriele Falloppio, came to the front as a worthy

successor, and rumor ])egan to make it clear that he himself was

fast becoming the shadow of a great name

—

Vesalius, who's Vesalius? This Fallopius

It is who dragged the Galen-idol down.

On receiving the Fallopian Ohservationes anatomicoe in 1561,

all the aspirations of his youth revived, if we may trust his own
burning, enthusiastic words, language which fully justifies the

implications of Edith Wharton's poem:

At least

I repos.sess my past, am once again
No courtier med'cining the whims of kings

In muffled palace-chambers, but the free

Friendless Vesalius, with his back against the wall, I

And all the world against him.

In the year 1563 Vesalius set out on a pilgrimage to Jerusalem,

as a penance, some say, for an accidental human vivisection; more

probably, the botanist Clusius thought, as a pretext for getting

away from his tiresome surroundings. On his way back, in 1564,

he received word of an invitation to resume his old chair at Padua,

just vacated by the death of Fallopius. But his highest wish, tr

"once more be able to study that true Bible, as we count it, of the

human body and of the nature of man," was not to be realized

The sudden access of an obscure malady left Vesalius to die

soHtary and unfriended, on the island of Zante.
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The principal works of Vesalius include six anatomic plates {TahulcB

ana(nmiciv), printed at Venice in 153S, and reprinted in facsimile by Sir

William Sterling Maxwell in 1874; the Epitome (Basel, 1540), an atlas com-
pendium of the Fahrica, remarkable for the plates representing two hand-
some specimens of the human race, usually ascribed to Titiani; the epistle

on the China root (1542), which contains much acute criticism of Galen, and is

especially valuable for the light it throws upon the life of Vesalius; finally the

Fahrica Itself, published in June, 1543, a superb example of the beautiful

typography of his friend Ojiorinus (Herbst) of Basel, sumptuously illustrated

by Titian's pupil, Jan Kalkar, who was the first to attain what Choulant calls

the true anatomic norm, that is, a picture at once scientifically exact and
artistically beautiful, summing up, as in a composite photograph, the innu-

merable peculiarities and minor variations in structure encountered in dissec-

tion. The splendid wood-cuts, representing majestic skeletons and flayed

figures, dwarfing a background of landscape, set the fashion for over a century,

and were copied or imitated by a long line of anatomic illustrators, such as

Walther Ryff, Geminus, Tortebat,^ Valverde di Hamusco, Dulaurens, Cas-

serius, and Bidloo. In the second Basel edition of 1552-5, the beautiful typog-

raphy of Oporinus ajipears in enlarged font, the faulty pagination and index

of 1543 are corrected and improved, the text is revised and more scientific.

Of the two editions, the second is much the better worth having.

While written in Latin, the "Fabrica" is truly vernacular in

the sweeping scorn and violence of its language in dealing with

Galenical and other superstitions. Although it completely disposes

of Galen's osteology and muscular anatomy for all time, and, in-

deed, recreates the whole gross anatomy of the human body, it

has never been translated. The dubious relations of the azygos

vein, the rete mirabile of quadrupeds, the canine scalenus and

simian rectus abdominis, the four- and five-lobed liver, the seven-

segmented sternum, the double bile-duct, the horned uterus, the

interventricular pores, the hypothetic sutures in the maxillaries,

all these Galenic errors are roughly swept aside, along with the

bone Luz, Adam's missing rib, the os cordis cervi as a remedy for

heart disease, and other current superstitions. The edition of

1552-5 closes with a chapter on vivisection in which Vesalius veri-

fies Galen's experimental sections of the spinal cord and recurrent

laryngeal nerve, proves the general functions of muscle and nerve

by section, shows that artificial respiration will keep an animal

alive after its chest has been opened, and that a quiescent heart

may be resuscitated by the use of the bellows. In his chapter on

the brain, he appears, in theory, at least, as a pioneer of experi-

mental and comparative psychology, rejecting the current view

that the cerebral action of brutes differs from that of man. He
was also a pioneer in ethnic craniology, noting the globular shape

of the skull in the Genoese, the Greeks, and the Turks, the flattened

occiput and broad head (brachycephaly) in the "Germans" of

his time, and the oblong skull of the Belgians. He made many

1 Titian's portrait of Vesalius is in the Pitti Palace at Florence.

2 Tortebat was a pseudonym of Roger de Piles (Choulant).
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postinortoins, iiolinii; lli(> senile eli,iii,<;-es in the joints, Ihe prolapse

of \hv oiiuMituni in scrotal hernia, the role of tiic fossa navicularis

invthra' in injection, th(> relations of splenic to hepatic disease,

nntl the had etVcH'ts of corsets upon the viscera. As a clinician, he
was the first to diaf2;nose and d{>scril)e aneur^-sm of the abtloniinal

and thoracic aorta (1555')- In 1502 he performed a successful

operation for empyema ujion Don Carlos of Arap;on, and was
successful in two other cases of this procedure, as also in excisions

of the canc{M-ous l)reast. II()\v(>ver scornful and truculent in his

general onslaught against superstition, A'esalius displays the airy

skepticism of a man of

the world in dealing with

these teleologic points so

dear to medieval theo-

logians. For instance,

touching the Galenical

crux that the ])lood

passes through certain

hypothetic pores in the

ventricular septum, lie

says, "We are driven to

wonder at the handiwork
of the Almighty, by
means of which the blood

sweats from the right

into the left ventricle

through passages which

escape the human vis-

ion."

What fate might have
befallen him had he gone

further is seen in the

case of the heretic Mig-
uel Servede or Servetus

(1509-53), whom Calvin caused to be burned at the stake for a
mere juggling of verbiage, a theologic quibble. Servetus was one
of the world's martyrs for "the crime of honest thought." His
discovery that the blood in the pulmonary circulation passes into

the heart, after having been mixed with air in the lungs is recorded
in his book, the Restitutio Christianismi (1553), of which only the
copies at Paris and Vienna are known to exist, the others having
been burned with him. The rare Nuremberg reprint was pub-
hshed in 1790.

tiis (1509-.53).

' See G. H. Velschius, Sylloge, Augsburg, 1667, pt. 4 (Rumber), pp. 46, 47,
and Roth's Vesalius, p. 239.
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The surpassing ability of Vesaliiis is seen not only in his

establishment of anatomic norms for the description and figura-

tion of the bones and muscles, in his thorough descriptions of such

parts as the eye, the ear, the accessory sinuses of the nose, the

pituitary body,^ or the pelvic cavity, but in his clean sweep of

the whole subject. His ideas were sustained by his pupil Fal-

lopius, and opposed not only by Sylvius and Columbus, but by

an anatomist of equal rank with himself, Bartolommeo Eustachi

(1524-74), called Eustachius. The latter was professor at the Col-

^OytJr^.Jacques Dubois (Sylvius) (1478-1555).

legia della Sapienza in Rome, where, in 1552, he completed his

Tahuloe anatomiccB, a set of superb plates, drawn by himself,

which remained unprinted in the Papal Library for one hundred and

sixty-two years. Finally Pope Clement XI presented the engraved

plates to his physician, Lancisi, who, by the advice of Morgagni,

published them with his own notes in 1714, these being the first

anatomic plates on copper. The execution of these plates is dry

^ Vesalius called it the "glandula pituitam cerebri excipiens," and thought
it secreted the mucous discharges of the nose (Fabrica^ lib. vii, cap. xi).
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iiiul Iiaid, I'Ut llicy nrc more ;iccui;il(' in dclincat ion llian those of

\'(\*<aliiis. iMistachius discovered the iMistacliian tulx', the thoracic

duct, tlic suprarenal Ixuhes' (loGii), and the ahducens nerve;

described the origin of the ojitic nerves, the cochlea, the pulmonary

veins, the nuisdes of the throat and neck, gave the first correct

jiieture of the uterus, and wrote the l)est treatise of his time on

the structure of tlie teeth [LihcUus do (ientihus), giving the nerve-

and hlood-sui)ply. Ah hough Eustachius declined to oppose

Galenism, he was a natural genius in discovery. Jacques Dubois

(1478-1555), called Sylvius, \'esalius' teacher at Paris, was, in

spite of his large following of pupils, a harsh, avaricious l)igot,

whose devotion to Galen was sueli that he declared Vesalius to be

a madman (vcsanus), and said, in reference to Galen's errors in

human anatomy, that "Man had changed but not for the better."

Sylvius named the jugular, subclavian, renal, popliteal, and other

blood-vessels, gave equally characteristic names to many of the

muscles, which we still retain today, and, in his Isagoge (Venice,

1536), was one of the first to mention the Sylvian aqueduct" and

the valves in the veins.

The other opponent of ^'esalius, Matteo Realdo Colomlio

(1516?-1559), called Columbus, is sometimes spoken of as the

discoverer of the pulmonary circulation, but the work in which

his undoubtedly excellent account is contained, his De re ana-

tomica, was published in 1559, at least six years after the burning

of Servetus and his book; and there is some internal evidence

indicating that Columbus may have plagiarized his facts from

Servetus, as he certainly did in the case of Vesalius and Ingrassias

(discovery of the stapes in the ear). Columbus begins his work

with a title-page engraving, imitated from the frontispiece of the

Fabrica, and, like Vesalius, winds up with a chapter on vivisection.^

In prosecuting vivisection, he had the cleverness to substitute

dogs for hogs, but while he professed a horror for human vivisec-

tions, he seems correspondingly callous in reference to the suffer-

ings of the canine creatures which, as he constantly reminds us, he

cut up in such numbers for the amusement of this or that exalted

personage. Columl)US showed by vivisection that the pulmonary

veins contain blood, and while he held to the ancient theory of

1 "Glandulse renibus incumbentes," called "capsula; renales'' by Spigolius

(1627) and "capsula? suprarenalcs" by Riolanus (1628).

2 As Dr. Frank Baker has pointed out, the aqueduct between the third and
fourth ventricles of the brain, attributed by various writers indifferently to

Jacobus and Franciscus Sylvius, was described and figured by other anatomists
long before the time of either. Johns Hopkins Hosp. Bull., Bait., 1909,

vol. XX, 329-.339.

3 For a very excellent translation of this work see Dr. L. C. Boisliniere's

paper on Columbus in St. Louis Med. Rev., 1906, hv, 3,57-362.
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the cooling effect of respiration on the blood, he believed that, in

the lungs, it is rendered "spirituous" by inniixture with air.

Gabriele Falloppio (1523-62), or Fallopius, a loyal pupil of

Vesalius, discovered and described the chorda tympani, the semi-

circular canals, the sphenoid sinus, the ovaries (Fallopian tubes),

the round ligaments, the trigeminal, auditory, and glossopharyn-

geal nerves, and named the vagina and placenta. He was also a
versatile writer on surgery, syphilis, mineral waters, and other sub-

jects. Like Berengarius and Vesalius, he was falsely accused of

vivisecting human beings in his ardors of research.^ His pupil,

Hieronymus Fabricius ab Aquapendente (1537-1G19) was Har-
vey's teacher at Padua,

and built, at his own ex-

pense, the fine anatomic

theater in which Morgagni
afterward worked. His

studies of the effect of lig-

atures and the valves in

the veins (first noted by
Erasistratus, Estienne, and
Cannani) influenced Har-

vey in his experiments to

demonstrate the circula-

tion of the blood. Pie

wrote many important

treatises on anatomy, em-
bryology (De for7natu fcetu,

1600), physiolog}', and a
surgical Pentateuch (1592).

The names of the anatom-
ists Costanzo Varoho (1543

-75), l)F~Varolius, physi-

cian to Pope GregoryXIII,
Giulio Cesare Aranzio

(1530 80). professor at Bologna, and Ouido Guidi (died 1569),

called Vidius, the organizer of the medical faculty of the College

de France, have been eponymically preserved in the structures

they discovered. Varolius, in particular, made some capital in-

vestigations of the nervous system, describing the crura cerebri,

the commissure, and the pons.

' Berengarius himseK explains (Commentaria, 1521, fol. 2 b) that what he
calls "anntotnia in nvift" was, in reality, the so-called nnaloniia fortuita, i. e.,

the anatomic knowledge naturally gained by the surgeon in opening the body-

anywhere, the equivalent of Naunyn's "autopsies in invo." The prejudice of

the ignorant and vulgar was excited by the suj)erstitious horror of surgery, the
< cries of the jiatient, etc. See Choulant, Geschichte der anatomischen Abbild-
ung, Leipzig, 1852, 28.

Gabriele Falloppio (1523-62).
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Apart fi-()iu the strikiiifj; wooilciits in W'Siilius, France and
Spain t'urnislKMl two excellent examples of anatomic illustration

in tlic folios of Stephanas (Paris, 1545') and .Juan Valvcrde dv

Hannisco ;Rome, I")")!)'-). C'harh^s Estienne ( ~I5G4), or Ste-

phanas, a ])U])il of Sylvius at Paris, and a prominent jiublisher

of medical l)ooks during the Ecnaissancc, was persecuted and
imprisoned for heresy and died in prison. Estienne was the

first to uKMition the valves of the veins as "apophyses membran-
arum," and his treatise also contains the first description of S3ringo-

myeUa (1545^).

The anatomy of Thomas Vicary, published in lo77 and reprinted by Fur-
nivall for the Early luiuilish Text Society in 1S<SS,' has been ])roved l)y the late

Dr. J. F. Payne to be a transcript of a fourteenth century manuscript based
upon the anatomy of Lanfranc, Guy, anfl Mondeville, and is, therefore, value-
less as a rei)res(>ntative of Renaissance ideas upon the subject. The book has
a certain bibliofiraphic interest of a romantic character, in that an erlition,

published in 1548, was once seen or heard of by .somebody, but has never since

been found.

The effect of Vesalius on Renaissance surgery is seen in the

life work of Ambro'ise Pare (1510-90), who made the Fahrica

popular and accessible to surgeons by writing an epitome of it

in the vcn-nacular. A rustic barber's apprentice when he came
up from the provinces to Paris in 1529, and afterward a dresser

at the Hotel Dieu, Pare became an army surgeon eight years later,

was incontinently thrown into the wars, where he soon made him-

self the greatest surgeon of his time by his courage, ability, and
common sense. Snubbed by the College of St. Come, and ridi-

culed as an upstart because he wrote in his native tongue, he made
his way to the front on the field of battle. Like Vesalius and
Paracelsus, he did not hesitate to thrust aside ignorance or super-

stition if it stood in his way. Yet this greatest of army surgeons

was so well beloved by his comrades that, one night, when he

slipped into Metz incognito, he was sought out and carried through

the city by them in triumph; and Brantome and Sully record

that he was the only Protestant to be spared (by royal mandate)

at St. Bartholomew. In personality, Pare stands between his

surgical peers, the rude, outspoken Hunter, and the refined, self-

^Stephanus: De di-ssectione, Paris, 154.5. As some of the plates in this

work were .signed as early as 1530-32, and are not unlike certain plates of

Vesalius, some have charged the latter with plagiarism, but this would seem
to be sufficiently disproved by the appearance of Vesalius' six Venetian plates

in 1538, seven years before Estienne's De dissedione was published (1545).

2 Juan de Valverde de Hamusco : Historia de la composicion del cuerpo
humano, Roma, 1556.

3 Stephanus: De dissectione, 1545, iii, ch. 35.

* It is thought that there was an edition of Vicary published in 1548.

See Payne: Brit. Med. Jour., Lond., 1896, i, 200-203.
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possessed Lister, as a man equally at home in the rigors of camp
life and the slipper}^ footing of courts.

Fare's greatest contribution to surgery hinges on the l^aneful

effect which the pseudo-Hippocratic aphorism that "diseases not

curable by iron are curable by fire" exerted on the treatment of

gunshot wounds, the new feature of Renaissance surgery. Gio-

vanni di Vigo (1460-1520), physician to Pope JuHus II, had taught

in his Practica (1514), like Brunschwig before him, that such

wounds were poisoned burns, and, therefore, should be treated

with a first dressing of boiling oil. How Fare's supply of boihng

oil gave out one night in camp and how he profited by' the ex-

perience to the extent of letting well enough alone in future is a

Ambroi'se Pare (1510-90).

well-known story. Had it not been for his "fat of puppy-dogs,"
ja lard or salve, which, from some tenacity of superstition, he con-
Itinued to apply, he would have been a true asepsist. As it is, his

relation to the healing power of nature is summed up in the
jfamous inscription on his statue, "Je le pansay, Dieu le guarit."

|Pare invented many new surgical instruments, made amputation
what it is to-day by reintroducing the ligature, which had almost
fallen into abeyance since the time of Celsus; was the first to popu-
larize the use of the truss in hernia; did away with the strolling

purgeons' trick of castrating the patient in herniotomy; intro-

liuced massage, artificial limbs, artificial eyes (of gold and silver),

ind staphyloplasty, and made the first exarticulation of the elbow-
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joint (1580). ]\v (K^scrilunl iVachirc of \\\v neck of the femur and

strangury from liyportrophy of tlio prostato, and was tho first to

sufjgest syjihilis as a caiiso of aneurysm. As Dr. Howard A. Kelly

has pointetl out/ he was jirobahly also the first to see flies as

transmitters of infect icnis disease. In o])stetrics, it was his descrip-

tion and use of jiodalic version that made the jirocedure viable

and practicable, and he had the courage to induce artificial labor

in case of uterine hemorrhage. In dentistry, he introduced re-

implantation of the teeth, and his little treatise on medical juris-

prudence (1575) was the first work of conseciuence on the subject

prior to the Mclhodus (csfiJicandL of Codronchi (1597).

Pare is a garrulous, gossipy, sometimes obscure writer, and,

like other medical celebrities of his day, by no means free from

the "vanity of self-reference which accompanies great and even

small reputations."'- His many references to Hippocrates and the

ancients lead us to suppose that, like Bartisch, he employed a secre-

tary or pion to embellish his writings for him, since it is most
unlikely that he acquired his learning by actual study. His

principal works are his treatise on gunshot woimds (1545'0, his

essay on podalic version (1550''), his great treatise on surgery

(1564), and his discourse on the mummy and the unicorn (1582^),

which successfully disposed of an ancient therapeutic superstition.

A curious book is his treatise on monsters, terrestrial and marine

(1573), embellished with pictures of many of the strange, hypo
thetic creatures which emanated from the brain of Aristotle.

The PracHca Cojnosa of Vigo (1514) had a success out of all proportion
to its vakie, running through some 52 editions and innumerable translations,

because it was almost the only book before Fare's time which dealt with thei'

two great problems of Renaissance surgery, epidemic syphilis and wounds from'

firearms. Fare's campaign for a soothing treatment of gunshot wounds was
very ably seconded by Bartolommeo Maggi (1516-52) of Bologna, whf), in

1551, demonstrated experimentally that such wounds could be neither burned
nor poisoned. Another book which advanced this view was An Excellent

Treatise of Woiimls made by Gonneshol (London, 1563), by the English surgeon,

Thomas Gale (1507-86?). The anatomist, Giacomo Berengario da Carpi,

was another pioneer in the simple treatment of gunshot wounds. He describo^

two cases of excision of the uterus for prolapse, one performed by himsel'

(1517), the other by his father and nephew.^

Two other Italian surgeons well deserving of mention are Ma
riano Santo di Barletta (1490-1550), a Neapohtan, who gave th'

1 Johns Hopkins Hosp. Bull., Bait., 1901, xii, 240-242.

- Rodomontades, as they were called, were the fashion of the period, an

Brantome wrote a whole book on the subject.

^ Fare: La maniere de traicter les playes (etc.), Faris, 1545.

* Briefve collection de 1' administration anatomique (etc.), Paris, 1550.

* Discours, a savoir, de la mumie (etc.), Faris, 1582.

* Carpi: Commentaria, Bonn, 1521, f. ccxxv.

i
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original account of the "INIarian operation" or median lithotomy

(1535'); and Gasparo Tagliacozzi (1546-99), of Bologna, who in

lo97"'^ revived the operation of rhinoplasty, which had been, during

the fifteenth century, in the hands of a Sicilian family of plastic sur-

geons, the Brancas of Catania. For this innovation, Tagliacozzi

was roundly abused by both Pare and Fallopius, and satirized

during the following century in Butler's "Hudibras," while the

ecclesiastics of his own time, we are told, were fain to regard such

operations as meddling with the handiwork of God. Tagliacozzi's

remains Avere exhumed from the convent, where they reposed, to

be buried in unconsecrated ground, and in 1788 the Paris Faculty

interdicted face-repairing altogether. In this way plastic surgery

fell into disrepute and disuse until the time of Dieffenbach. Like

the Brancas, were such itinerants as the Norsini, who were skilful

in hernia and lithotomy, and the Colots, who cut for stone only.

Out of this class was evolved the great Provengal surgeon, Pierre

Franco (1553- ), a Huguenot driven by the Waldensian mas-

sacres into Switzerland, who did even more than Pare to put

the operations for hernia, stone, and cataract upon a definite and
dignified liasis,^ and was the first to perform suprapubic cystotomy

(1556). Felix Wiirtz (1518-75) was a follower of Paracelsus in the

simple treatment of wounds, and a vigorous opponent of the com-
mon custom of thrusting "clouts and rags, balsam, oil, or salve"

into them. His "Surgical Practice" (Practica der Wundartzney)

(Basel, 1563) was, like the Traite des hernies of Franco (Lyons,

1561), written in the vernacular, and is the fresh, straightforward

work of a genuine child of nature. William Clowes (1540-1604)

was probably the greatest of the English surgeons during the reign

of Elizabeth. Experienced both in military and in naval medicine,

he became consulting surgeon at St. Bartholomew's Hospital in

1581, served as fleet surgeon against the Armada in 1588, and
was afterward made physician to the Queen. His works include

a treatise on gunshot wounds (London, 1591'*), and are pronounced

by Dr. Norman Moore to be "the very best surgical writings of

the Elizabethan age." As a satirist of the seamy side of medicine,

in his day, Clowes compares with Gideon Harvey and Butler in

the seventeenth century or Smollett in the eighteenth. The Scotch

army surgeon, Peter Lowe, founded the Faculty of Physicians and
Surgeons of Glasgow (1599), and made the first English transla-

^ Marianus Sanctus Barolitanus: De lapicle ronum, Venice, 1535.

- Tagliacozzi: De curtorum chinirgia per insitionem, Venice, 1.597.

^ Pierre Franco: Petit traite (Lyons, 1556) and Traite des hernies, Lyons,
1561. Edited by E. Nicaise (Paris, 1895).

^ A proved practise for all young chirurgians concerning burnings with
gunpowder and wounds made with gunshot (etc.), London, 1591.
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tion of llippocratos (lo*)?). His ]\'li()lc Coiirfic of CInrurgerie

( ir)97) passed thrduiih four editions, and coiitaiiis tlio first roferonce

in iMiijlisli to lif^ation of the arteries in amputation. There were a

nunilxM- of Spaniish surgeons in tlie sixteenth century, such as Fran-

cisco Arceo (1403-1571), who followed Vigo in the treatment of

wounds, or Dionisio Daga Chacon (1510- ), who opj)os(>(l him,

l)ut their works are only of l)il)h()graphic interest.

In the year 1500, Jacob Nufer, a sow-geldcr, performed a suc-

cessful Cesarean section upon his own wife—she lived to be sev-

ent\-sev(Mi and liore otlier children—and this start in operative

gynecology was succeeded by other Cesarean operations—those

of Bain (1510), Dirlewang (1549), and so on, until we find Fran-

cois Rousset enumerating as many as 15 successful cases in his

L'Hystcrotomotokie (1580). Another sow-gelder performed double

ovariotomy upon his own daughter, according to Johann Weyer
(1515-88), the great Dutch opponent of the persecution of witches,

who was himself an able physician and a surgeon enterprising

enough to treat amenorrhea from imperforate hymen by incision

of the membrane.

Tho f^rowth of interest in diseases of women during the Renaissance period
is seen in the huge "Gynaeeia," or encyelopecHas of gynecology, issued by
Caspar Wolf (ir)32-160i), of Zurich, in 1.5G6, which was later enlarged by
Caspar Bauhin (1.5.50-1G24), of Basel, in 1586. These two compilations of the
best that had been written upon the subject were afterward reprinted in one
volume by Israel Spach, of Strassburg, in 1.597. Encyclopedic treatises on
medicine lay many authors, not unlike the "up-to-date" works written on the
cooperative plan in oiu* own time, were a special feature of Renaissance medi-
cine, and of these we may mention, in addition to the Basel encyclopedias of

gynecology, the Aldine Medici Anliqui Omnes (1.547), the Mcdicoe Artis
Principes of Stephanus (1567), the Venetian anthology of mineral waters,
De Balneis (1.553), the Gesner collection of surgical treatises (Zurich, 1555^),

and the medical dictionaries of Symphorien Champier (1.506), Lorenz Phryesen
(1519), Henri Estienne, or Stephanus (1564), and .Jean de Gorris or Gorrseus
(1564). With these may be classed the concordance of expressions from
Erotian by Eustachius (1566), the Varioe Lectiones (1571) of Geronimo Mer-
curiah and the (Ecorwmia Hippocratis, a similar exegesis by Anutius Foesius

(1588).

The eager, inquiring spirit of Renaissance humanity, greedy

as a growing child for new knowledge, is sensed in the immense
popularity of such a work as the Hortus Sanitatis (1491), with its

quaint, colored wood-cuts of real or fanciful animals and plants.

This picture book was so much sought after, in fact, that it was
soon followed by a number of genuinely scientific treatises on
botany and by extensive "Bestiaries," or animal-books, which

described and figured the actual and mythologic creatures which

did or did not exist from the times of Aristotle and Phny down.

1 De chirurgia scriptores optimi quique veteres et recentiores, 1555.
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Of the latter, we may mention Ambroise Fare's illustrated treatise on
monsters (L573), the Historia animalium (Zurich, 1551-S7) of the Swiss
naturalist Conrad Gosner (1516-65), called the German Pliny, and the many
publications of Ulisse Aldrovandi (1522-1605) of Bologna. These rude begin-
nings of zoologic science, as Allbutt says, "mostly after Pliny's kind," were
far inferior to the works of the German Fathers of Botany. The earliest of

these, Otho Brunfels (1464-1534), of Mainz, originally a Carthusian novice,
went over to Luther, graduated in medicine at Basel at the age of sixty-five,

and was appointed city physician at Berne in 1533. His Herharum Vivoe
hones (Strassburg, 1530-36), which marks an epoch in the history of botanic
illustration, consists of 135 careful figurations of plants executed by Hans
Weydiz, the best wood-engraver of Strassburg in his day. Brunfels prepared
the work at his own expense, to offset the wretcherl engravings of the Hortus
Sanitatis. In his text, he makes no attempt at original plant description, but
simph- follows Theophrastus, Dioscorides, Pliny, and the other authorities up
to his time. His Onomastikon (1543) is a dictionary of simples. He was one
of the first to publish a bibliographic list of eminent physicians and their
wTitings (1530). Next in order came the Bavarian physician, Leonhard Fuchs
(1501-66), who graduated at Ingolstadt in 1524, and after many vicissitudes
(he was also an adherent of Luther), held the chair of medicine at Tubingen
for thirty-one years (1535-66), where he occupied his leisure in having artists

figure plants which he afterward described. His De Historia Stirpium (Basel,

1542), containing over 500 plates, superior to those in Brunfels' book, which
had inspired it, created such an interst that it was followed, in 1544, by a new
edition, and, after 1545, by many small-sized popular reprints. In purpose,
it was entirely utilitarian, the work of a busy practitioner who wished to im-
prove the actual knowledge of the materia medica over and above advancing
the science of botany. Plant description, or phytography, took its first fresh
start since the days of Theophrastus in the work of Hieronymus Bock (1498-
1554), called Tragus, a poor schoolmaster and gardener, born near Heidelberg,
who paid the usual penalties of sympathizing with Luther, and finally died
as pa.stor of a little Protestant church at Hornbach. Tragus loved plants for
themselves, and in his New Kreuflerbuch (1539), and in the Kreutterhuch of
1546, WTote down in the vernacular his fresh first-hand descriptions of what
he saw. A far greater than Tragus was Valerius Cordus (1515-44), the gifted
Prussian youth, whose early death robbed science of one of its most promising
names. As the son of the physician-botanist, Euricius Cordus, he is known
to medicine for his discovery of sulphuric ether (oleum dulce viirioli) in 1540;
but botanists revere him as the young Marcellus of their science. Greene
styles him "the inventor of phytography," and points out that the field-work
and taxonomy of a well-equipped modern botanist were actually done "almost
four centuries ago by a German boy in his teens." His posthumous com-
mentary on Dioscorides, edited with pious hand by Conrad Gesner (Strass-
burg, 1561), not only describes some 500 new species of plants, the ardent
search for which eventually cost him his life, but recreates the species listed
by Dioscorides in terms of modern botany. The Dispensatorium of Cordus
(Nuremberg, 1535) is of interest as the first real pharmacopeia to be pub-
lishcd.i It was more reprinted than any other w^ork of its kind, passing through
35 editions and 8 translations. It was preceded bv the Venetian Luminare
majus (1496) and the Florentine Anlidotarium (1498), and followed by the
three Basel dispensatories of Leonhard Fuchs (1555), Anutius Foesius (1561)
and J. J. Wecker (1595), also the city pharmacopeias of Mantua (1559),
Antwerp (1.561), Augsburg (1564), Cologne (1565), and Bergamo (1580^).

1 In this account of the German Fathers of Botany I am much indebted to
the "Landmarks of Botanical History," bv Dr. Edward Lee Greene (Smith-
sonian Misc. Collect., v, 54, Washington, 'l909, pp. 169-314). Charming in
style and irreproachable in scholarship, this work is cordially recommended to
physicians as the most interesting history of early botany and materia medica
that has yet appeared.

-Tschirch: "Die Pharmakopoe ein Spiegel ihrer Zeit," Janus, Amst.,
1905, X, 281; 337; 393; 449; 505. .

li
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A rtMn;irk:iM(> RcMiaissaiicc fi^iurc was ( 'oiirad Gesner (irjlfi-Or)), of Zurich,
whom C'uvicr (•allc<l "the (icrinaii IMiiiy," on account of his cMjual aftaiiuncnl,
in liotaiiy, zo()lofiy, hil)lio^iraphy, and j^cncral (>ruilitioii. The son of a poor
furrier, and in jjrcat want in liis early days, lie jrraduated in medicine at Basel
in 1")41, and after a roviufi life as a practitioner in many I'luropean citi(>s, he
w:us a( leiifith appointed prof(>ssor of natural history at Zin-ich in 1555, was
ennol)led in lotil, and sacrificed his life to the plague in the followinfj; j^ar.
In spite of his stru^jjles with poverty, sickness, and defective eyesifrht, he was
a man of extraordinary industry. His Jiihiiolliica iniii'crsdii's, of which 20
volumes were inihlisluvj (1545—hi), was the first example of liood hihliojiraphy
l)(>fore llaller's time, and is, in intention, a catalo<i;ue, in j>atin, (IreoU, anil
Ilelirew, of all the writers who have ever lived. The medical part was unfor-
tunately never completeil. Gesner's Illsloria rhmUninu (I'aris, 1541) is a
student's handbook of botany, s'viufl the fjenora in alphal)etic order—a sort
of pocket dictionary of plants. He edited and pul)lished the works of Valerius
Cordus in 15(11 . llis llistoria AiiutialiioN, published in four folio volumes
in 1551-5S, with the fifth volume on snakes in 15S7, was subsequ(>ntly trans-
lated into (lerman as the Thicrbnch, and became one of the startinjj-points
of modern zoulofiy. It contains some 45(K) folio |)a^':es, C()mi)risinti a difiest of
about 250 authors, and illustrated with nearly a thousand wood-cuts, of which
Gesner selected some of the best of the period, inchuhnfi; Albert Diirer's rhi-
noceros. His index of purgatives was published by I<>ol)en in 1543.

i Gesner
made some curious essays in other directions, such as his MUhridates, an
account of 130 different languages, with the Lord's Prayer translated into 22
of them; and he is known to Alpine enthusiasts through his epistles on moun-
tain climbing and his de.scri]ition of Mount Filatus (1555). He was also the
first to describe the canary-l)ird.

Caspar Bauhin (1550-1()24) was professor of anatomy, botany, medicine
and Greek at Basel, and aft(>rward city physician and rector of the vmiversity.

His greatest vrork is the (celebrated "Pinax" (1596), a wonderful index or com-
pend of all the botanic literature up to his time, which, it is said, has been more
studied and commented upon by botanists than any other work except that of

Dioscorides. Bauhin also wrote a TJicatrum Bolanicum which he left in-

complete (165S), and a catalogue of the plants around Basel. His Thcatrvm
Anatnvncum (1592) is a valuable historic summary, as also his Awitnmica
Hislnrin (1597). It contains an interesting account of the ancient Hebrew
myth of the bone "Luz," in which the latter term appears for the first time out-

side the Rabbinical writings.

Pierre Belon i^l517-64), or Bellonius, the author of a valued treatise on
coniferous plants (1553), published, in 1555, a monograph on birds, in which
he compared the skeletons of birds and man in the same posture and "nearly
as possible bone for bone." This was the first of those serial arrangements of

homologies which Owen and Haeckel afterward made famous. In 1546-9
Belon traveled in Egypt, Greece, and the Orient, carefully studying the

ancient and modern materia medica.
Besides the German Fathers of Botany, all of whom were medical men,

we should mention a number of other prominent physician-botanists of the

Picnaissance period who did much to make the science what it is to-day. Of
these, .lean de la Ruelle (1474-1537), or Ruellius, was physician to Francis I,

but later became a canon and died in the cloister. Ruellius was an able botanist

who had the courage to accept all of Leonicenus' corrections of Pliny, made the

first Latin translation of Dioscorides, with a good commentary, and in his

Dc Nafiira Stirpium (Paris, 1536) was the first to give a full description of

each plant, adding many new species and giving to each the popular French
names, which he got by questioning the peasants and mountaineers on his

excursions. Antonio Musa Brassavola (1500-55), of Ferrara, a pupil of

Leonicenus, described over 200 different kinds of sy^ihilis, is said to have per-

formed tracheotomy, and ^Tote a book of purges (1555), and a witty imaginary
conversation entitled, "An Examination of Medicinal Simples" (Examen

^ Gesner: Enumeratio medicamentorum purgantium, Basel, 1543.
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omnium sim-plicium, Rome, 153G), in which some new drugs are permanently

introduced into the pharmacopoeia. This genial idea, so characteristic of the

Renaissance, of casting a botanical treatise into the form of a dialogue, had

already been utilized by Euricius Cordus (1486-1535), the father of Valerius,

in his Bofarwlogicon (Cologne, 1534), in which he severely arraigns the German
druggists of his time for falsely labeling their jars and receptacles with old

Greek names which did not apply. Pietro Andrea Mattioli (1501-77), of

Siena, called the Brunfels of Italy, wrote a vernacular commentary on Dio.s-

corides (Venice, 1544)—now exceedingly rare—in which, like Brunfels, he

illustrated the plants, following Ruellius in giving a full description of each,

and adding between 200 and 3()() new species from southern Europe. Rembert
Dodoens (1517-85) of Malines, Belgium, physician to Maximilian II and Ru-
dolph II, was, like Gesner and Bauhin, a polyhistorian, now best remembered
as a botanist. His Cruydtboeck (Antwerp, 1553), his treatise on purgatives

(1554), and other works were afterward assembled in his Stirpium historice

(1583), a huge tome, containing 1341 illustrations, which was the original of

Gerard's Hcrball of 1597. In his posthumous treatise on practice (1616),

he gave an accurate account of the spasmodic form of ergotism.

Andrea Cesalpino (1524-1603), professor of medicine at Pisa,

and physician to Pope Clement VIII, is regarded by the Italians

as a discoverer of the circulation before Harvey (1571-93), and

has been honored by them with statues and a medical journal

bearing his name. Cesalpinus had indeed grasped, as pure theory,

the truth about the systemic and pulmonary circulations, viz., that

the heart, in systole, sends blood into the aorta and pulmonary

artery, and, in diastole, receives it back from the vena cava and

pulmonar}^ vein. But his ideas were not supported by any con-

vincing experiments and were thrown out in a purely controversial

spirit, as an additional argument against Galenism. They there-

fore had no influence upon his contemporaries and are to be entirely

dissociated from Harvey's experimental demonstration, as bald

theory from actual proof. Cesalpinus was an ardent theologian,

and his Pantheism got him into trouble with the Church. Al-

though a rigid Aristotelian, he was also an able naturalist, taught

botany as well as medicine at Pisa, and was in charge of the Botanic

Garden which had been founded there in 1543. Cesalpinus was

called V)y Linnaeus the first true systematist (primus verus system-

aticus) in botany. He collected plants from all over Europe,

was the first to classify them by their fruits, ranging some 1520

plants into fifteen classes by this plan; and his great work De
Plantis (Florence, 1583) led to the distinction between systematic

and applied (economic) botany.

Giovanni Battista della Porta (1536-1615), of Naples, who in-

vented the camera obscura (1588), described the opera glass (1590),

and was indeed one of the principal founders of optics, was also

an opponent of witchcraft, and, in his De Humana Physiognomia

(Sorrento, 1586), a forerunner of Lavater in estimating human
character by the features, although he made the usual totemic

error of assigning characteristic animal traits to individuals who
15
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looked lik(^ ]inrt icular animals (.last row). He bolicvcd in Iho doc-

trino of si}2;natuivs. In hotany, Porta was (he first ecolo^ist,

grouping plants, in his Phytognoinouica (1583), according to their

geographic locale and distribution. He was a prohfic writer of

comedies. He went in for magic, and the Accadcmia de' segrete,

which he founded for this jiurpose in 15G0, was suppressed by Pope
Paul HI.

Piorrc Bolon (1517-1504), or Bellonius, wrote an important little book
on coniferous or rosiniferous trees (155;S') and the Snni)lici (Venice, 1561)
of Luifii Anguillara is a botanical classic. The earliest EnfrHsli (iontributions

to liotanv were the "llerbals" of Richard Banckes (1525), Pet,(T Treveris,

(1529), Thomas Petyt (1541), Wilham Middlcton (154()), Wilham Turner,
called the Father of l^njilish Botany (1551), and of the barber-surgeon, .John
Gerard (1597-). The medicinal i)lants of the New ^\orld were described by
Oviedo y Valdez, viceroy of Mexico (1525), and by Nicholas Monardes of
Seville (1565). A rhymed Promptuairc of medicinal simples by Thibault
Lesi)leifi;ney (1537) was reprinted by Paul Dorveaux in 1899. Following the
investigations of the optical jjroperties of lenses by Leonardo da Vinci and
Francesco Maurolyco, the magnifying glass came to be used in the drawings
of minute objects in Georg Hoefnagel's Archetypa (Frankfurt, 1.592), P"'abio

Colonna'rt figures of lichens (1606), and Thomas Mouffet's MS. on insects

(1589), published in 1634 (Singer).

The medical men we have just mentioned are, all of them,

examples of the restless Renaissance spirit and, in cast of mind,

they were akin to the great pathbreakers of the period, Vesalius,

Paracelsus, and Pare. There is yet another group of physicians,

each remarkable for achievement along isolated and original lines.

Of these, Pierre Brissot (1478-1522) stands out as a reformer in the

practice of bloodletting. Up to the time of Brissot, physicians

had accepted the Arabist teaching that bleeding should be "re-

vulsive," that is, at a distance from the lesion. In 1514, Brissot,

a professor of the Paris Faculty, deeply read in Greek medicine^,

made a stand for the original Hippocratic method of "derivative"

bloodletting, that is, free venesection on the same side as and near

to the lesion,^ which he believed to be the most effective for the

removal of peccant humors. This heresy engendered a storm

W'hich resulted in the banishment of Brissot by act of Parliament

and a pronouncement of Charles V to the effect that such doctrine

was as flagitious as Lutheranism. Clement VII and Vesalius were

dragged into the controversy, which was brought to a sudden close

b}^ the fact that one of Charles V's relatives died from venesection

by the Arabist method in an attack of pleurisy, and the smug op-

1 Belon: De arboribus coniferis, Paris, 1553.

2 Cited bv H. M. Barlow: Proc. Roy. Soc. Med., Sect. Hist. Med., Lond.,

1913, vi, 108-149.

^ The terms "derivative" and "revulsive" are sometimes employed indif-

ferently to signify bleeding at a distance from, instead of at the site of, the
j

lesion. The distinction is fanciful (Littre).
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pononts of Hippocrates and Brissot were made ridiculous forever,

althougli Ijlood was still let in ciuantity until the time of Louis.

A gifted pathologist was the distinguished Florentine, Antonio
Benivieni ( -1502), who was an able surgeon and a remark-
able pioneer in reporting postmortem sections, but regarded Galen
as the last word in medicine. In his posthumous De Ahditis

Causis Morhorum, published by the house of Giunta in 1507,

he appears as a founder of pathology before Morgagni. "Before
Vesalius, before Eustachius," says Allbutt, "he opened the bodies

of the dead as deliberately and clearsightedly as any pathologist

in the spacious times of Baillie, Bright, and Addison," and Mal-

Girolamo Fracastoro (1484-1553).

gaigne has described his book as "the only work on pathology

which owes nothing to any one." But with all deference to au-

thority so high, it may be doubted if so slender a performance as

Benivieni's (it consists of only 54 pages) can enter into compari-

son with the vast array of pathologic findings and descriptions of

new diseases in Morgagni's majestic treatise. For such pioneer

work as Benivieni's the time was hardly ripe, and the same thing

is true of the theoretic speculations of that most original genius,

Fracastorius. Girolamo Fracastoro (1484-1553), a Veronese of

thick-set, hirsute appearance and jovial mien, who practised in

the Lago di Garda region, was at once a physician, poet, physicist,
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jjoolotiist , astronomer, and patliolo^ist , and slian>s willi Loonardo

ila \'in('i the honor of hoinj!; th(> lirsl j>;('olo<iis( to soo fossil ro-

niains in tlic true light (15:^0). He was also the first scientist to

refer to the magnetic poles of tiie earth (1548). His medical fame

rests on that most celebrated of medical poems, Syphilis sive

Morbuti (inUicus (Venice, If);^!)), which sums up the contemporary

dietetic and thcM-apeutic knowledge of the time, recognizes a vene-

real cause, and gave the disease its present name; and his treatise,

De Contagione (1546), in which he states, with wonderful clair-

voyance, the modern theory of infection by microorganisms (semi-

iiarin confagionuin^).

Our account of Renaissance medicine may close with the works

of two original characters w'ho were not physicians, the Venetian

Luigi Comaro (1467-1566), whose Trattato della vita sobria (Padua,

1558) is probably the best treatise on personal hygiene and the

"simple life'' in existence; and The Metamorphosis of Ajax (1596)

of Sir John Harington (15()1-1612), the witty, graceless godson of

Queen Elizabeth, who was banished from her court for writing it.

The work introduces an important and indispensable improve-

ment in sanitary engineering, but our author's treatment of his

theme is entirely in the manner of Aristophanes, Rabelais, or the

Zahdarm (^j^itaph in Sartor Resartus, and the garrulous, whimsical

old knight possibly got his invention from Oriental sources.

Harington also made a quaint and amusing versification of the

Salernitan Regimen sanitatis (1607-).

Carlo Ruini's treatise on the anatomy and diseases of the horse

and their treatment (1598), sometimes attributed to Leonardo da
Vinci, ^ is usually regarded as the foundation of modern veterinary

medicine.

It is w'orth remembering that the first medical and surgical

books to be printed in the new world, such as the Opera Medi-

cinalia of Francisco Bravo (1570) or the Summa y Recopilacion

de Cirugia of Alphonso Lopez de Hinojoso (1578; 2 ed., 1595),

were printed in the city of Mexico.

• It is to be remembered, however, that Fracastorius nowhere refers to bac-
teria as living organisms (contagia animaia), but describes them (as if in

terms of physical chemistry) as something very like our modern "colloidal

systems," although he regards them as capable of reproduction in appropriate
media. As between Fracastorius and Athanasius Kircher, the decision of

priority in regard to the germ theory will depend upon whether the arbiter is a
materialist or a vitalist. In the De Contagione, Fracastorius also gives the first

authentic account of typhus fever (1546), the "tabardillo" of contemporary
Spanish and Mexican writers.

* Recently edited in a new edition bv Francis R. Packard (New York,
1920).

' See Schmutzer: Arch. f. d. Gesch. d. Naturwissensch., Leipz., 1910-12,
iii, 61-70.
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CULTURAL AND SOCLAL ASPECTS OF RENAISSANCE MEDICINE

The invention of printing and the Revival of Learning, the dis-

covery of America, and the extension of travel and commerce, the

heliocentric astronomy of the physician Copernicus, the beginnings

of modern phj'sics and chemistry, the struggle between masses

and classes which began with Magna Charta (1215), the Reforma-
tion (1517), and the growth of vernacular literature, all combined
to make the Renaissance a period of incessant intellectual ferment

and activity. The Byzantine Greek scholars who poured into

Italy after the destruction of Constantinople have been described

as "sowers of dragon's teeth," and if we judge them by their

effect upon the work of Paracelsus, Vesalius, and Pare, we must
regard these Humanists as the true forerunners of modern medi-

cine. The three great leaders of Renaissance medicine were all

of them experimenters in the truest sense, but before the common
medical mind could be penetrated with the advantages of experi-

mentation over superstitious observances, it was necessary to

clear the ground of the accumulated rubbish of the past, and this

could be accomplished only by searching, critical study of the

medical authorities of antiquity. In the different universities,

the courses of medical instruction and the. text-books used^Avi-
cenna'sCanon, Galen's Ars parva,- the Aphorisms of Hippocrates,

Dioscorides—remained about the same,' but new and important

features were graduailly introduced, -'and -the sixteenth century uni-

versity training had a. distinctive character of its own. Bologna,

Padua, and Pisa -had the most {Popular medical faculties, and after

them Paris, Montpellier, and -Basel; but the' wide-spread inter-est

in general culture soon led to the foundation of new universities

at Valencia (1501), Wittenberg (1502), Santiago (1504), Toledo

(1518V, ^^larburg (1527), Granada (1531), Konigsberg (1544), Jena

(1558), Douai (Lille) (1561), Helmstadt (1575), Levden fl575),

Altdorf (1580), Edinburgh (1582), and Dublin (1593). Each of

these Renaissance universities was a little democracy in that the

students themselves elected the rector, the professors, and the

officers, and had a voice in determining the courses of study. As a
rule, the members of the faculty were chosen for only one year, and
had to be renominated and reelected for a further tenure of office.

This peculiar arrangement kept the students and professors in

continual movement from one university to another; a professor

would sometimes give a Gastspiel of lectures in order to secm*e

a good position, and even city ph3^sicians wandered from place

^ For lists of medical books used by Cracow physicians and students in

the sixteenth century, see J. Lachs: Arch. f. Gesch. d. Med., Leipz., 1U13-14,
vii, 206-217.
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to |>l:u'(^ after fiilfilliiiu; their contracts. In (loctlu^'s Faust, Me-
|)liistoplu>lcs introduces liiniself for the (irst time as a "wandering
student" {falirindcr Scliolaslikiis). C'liaractcrs of this roDing-slone

order wvvo a feature of the time. Many of these itinerant scholars

were genuin(> vagabonds, so jioor that they had to eke out a liveli-

hood l)v begging like tramps, singing at doors like Christmas waits,

attending to odd jol)s, or, tluMr favorite (>xpedi(>nt, stealing what
they could lay their hands upon. The fagging and hazing among
the different bodies of students were coarse beyond conception,

license was unbridled, and many of them went frankly to the devil.

Others, in the face of extreme poverty, led lives of noble self-

denial for the advancement of learning and science. The absolute

lack of medical periodicals and a slow and expensive postal service

made it necessary for even the best to move from pillar to post in

order to be in touch with new phases of thought. The principal

innovations in medical teaching were in the branches of anatomy
and botany. There were a few attempts at bedside lecturing,

and even postmortem sections for the possible confirmation of

diagnoses, but these were soon done away with by popular prej-

udice. Dissections, however, became more frequent and were

regarded, in each case, as a particular and expensive social func-

tion, for which a special papal indulgence was necessary. The
cadaver was first made "respectable" by the reading of an official

decree, and was then stamped with the seal of the university.

Having been taken into the anatomic hall, it was next beheaded

in deference to the then universal prejudice against opening the

cranial cavity. The dissection was followed by such festivities

as band music or even theatrical performances. All this led in time

to the building of so-called anatomic theaters, notably those at

Padua (1549), MontpelHer (1551), and Basel (1588). In England
the need for anatomic study led to the passing of the law of 1540

(32 Henry VHI, c. 42), authorizing the barbers and surgeons to use

four bodies of executed criminals each year for "anathomyes,"

a provision which, however enlarged, remained substantially in

force until the passing of the Anatomy Act of 1832. In 1564,

John Caius obtained from Queen Elizabeth a formal grant of

two bodies of criminals for dissections by the two holders of

medical fellowships at Cambridge.^ The extreme scarcity of

anatomic material everywhere made it a special ambition of each

teacher or practitioner to have a skeleton of his own. This, in due

course, became the germinal idea of the splendid anatomic and
pathologic museums of later times, from Ruysch to the Hunters

and Dupuytren. Botanic teaching in the universities was for-

1 Brit. Med. Jour., Lond., 1920, i, 370.
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warded by special outdoor excursions in the spring and autumn,

to which the apothecaries were invited and which were always

followed by banquets and jollifications. The first chair of "simples"

(lectura simplicium) was founded by Francesco Bonafede at the

University of Padua in 1533, and about 1561, an ostensio simpli-

cium, or demonstration of living plants, was added. Many uni-

versities had separate botanic gardens of their own, notably Pisa

(1544), Padua (1545), of which Anguillara and Prospero Alpini

were prefects, Zurich (1560), Bologna (1568), Leyden (1577),

Leipzig (1579), Montpellier (1592), and Paris (1597), which, after

1635, was known as the Jardin des Plantes. These were again

the originals of the great private collections and gardens of the

eighteenth century. The salary of a university professor in the

sixteenth century was a dependent variable and decidedly low in

the northern countries.

In Germany it ranged anywhere from $40 to about four or five times aa

much. The Linacre foundations at Oxford and Cambridge provided for two
professorships at $60 each per annum and one at $30; but Vesalius got $1000

at Pisa. Toward the seventeenth century these sums had a purchasing value

equal to about eight times the amount in modern money.^ The salaries of city

physicians and the fees charged by physicians in private practice were pro-

portionately low. Power says that the average fee in EUzabethan England
was a mark (13s. 4d.). City physicians in Germany got anywhere from $4.25

to $43, court physicians from $35 to $939. The physicians in ordinary of

Henry VII, Henry VIII, and Queen Elizabeth, all received about $200 annually.

In Germany, a simple uroscopy cost about three cents; single visits anywhere
from 8 to 50 cents, according to the income of the patient; consultations,

$2.50 for each physician, or $1.25 if by letter. Johann May, the first to teach
medicine at Tubingen (1477), got 30 florins for handUng a medical case.* The
most lucrative phase of practice was in the treatment of syphilis, in which
physicians easily made small fortunes, even down to the time of Casanova's
Memoirs. Kneeling before the statue of Charles VIII at St. Denis, Thierry
de Hery said to a bystanding priest: "Charles VIII is a good enough saint

for me: he put 30,000 francs in my pocket when he brought the pox into

France." Surgeons were fairly well paid, the fee for a fracture for instance,

being about $10.50. John of Arderne is said to have gotten 100 gold sols

($500) for his operation for fistula in ano. The apothecaries fared best of all,

if we are to judge by a bill which was sent to Queen Elizabeth amounting to

about $216 for one quarter.' Municipal apothecary shops in Germany, such
as the old Rathsapothcke at Hannover (1.566), were highly ornate structures.

Medical practice during the Renaissance period was bound
up with superstition, herb-doctoring, and quackery. Petrarch

ridiculed the doctors of his day for their subservience to the Arabs,

'J. .T. Walsh: ''Physicians' Fees Down the Ages," Internat. Clinics,

Phihi., 1910, 20 s., iv, p. 269.

- Med. Cor.-Bl. d. wurttemb. ilrztl. Ver., Stuttg., 1914, lx.xxiv, 609.

•' The great center of the London drug trade in the Elizabethan era was
Bupklersbury, immortalized in Falstaff's reference to "these lisping hawthorn
l)U(ls, that come like women in men's apparel, and smell like Bucklersbury in

simple time" (Merry Wives of Windsor, Act III, sc. III).
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their pnMlilcction for uroiuaiic^', (heir county-fair docoptinns.'

Poiitjio, the FloHMitinc humanist, pilloried the profc'ssion in his

Liber facdianon (147()'-). In the ilhistrations of the period tiio

physician, whether in lonji; robe or shoii fui-e(ln;e(l pelisse, is

invarialily represented as insjiectinfj; a urinal. He usually be-

lieved in astrolofiy, and went in for the lore of amulets {Passnuer-

Kinist) and th(> LassldfclLiifisI, or the determination of the ))r()per

time for purfi;infj; and blootl-letting bj^the conjunction of the planets.

Even a court physician was often an "astronomer royal," that is,

a deviser of fortune-tellers' almanacs. The Ludicrimi Chiroman-

ticum (1661) of Johaim Prietorius mentions some 77 publi-

cations of the sixteenth and sc^venteenth centuries, which were

devoted to pahnistry alone. The foUowers of Paracelsus believed

in the "doctrine of signatures," in virtue of which a drug is indicated

by some fanciful associative resemblance to the disease, as trefoil

for heart disease, thistle for a stitch in the side, walnut shells for

head injuries, l)ear's grease for baldnc^ss, topaz, the yellow celan-

dine or turmeric for jaimdice, powdered mummy for prolonging

life, and so forth. We ma}' judge of the true greatness of men hke

^'csalius, Lepnicenus, Linacre, Fracastprius, and Benivieni, when
we reflect that they alone scorned to credit these things. In like

manner only the surgeons of first rank—Pare, Gersdorff, Franco,

Wiirtz, Tagliacozzi, Clowes, and Bartisch—were true suj-geons.

The unclassed horde of wandering cataract couchers, dithotomists,

herniotomists, and boOth-surgeons generally were, in t^le words o^

\\'illiam Clowes, / 'no better than runagates or vagabonc],s -i -. : .

*.

shameless in cduritenarice, lewd in disposition, brutish in judgment
and understanding," so disreputable, in fact, that special laws had
to be passed to make the status of competent. surgeons reputable

—

notably the edict of Charles V in 1548, which had to be renewed by
Rudolph II in 1577.'' The barl^er surgeon who shaved.^ criminal

condemned to death or dressed the wounds of any one tortured

on the rack was regarded as himself a felon. Quackery was
rampant everywhere, and in the vigorous language of the Enghsh
surgeon just quoted, was practised by "tinkers, tooth-drawers,

peddlers, ostlers, carters, porters, horse-gelders and horse -leeches,

idiots, apple-squires, broom-men, bawds, witches, conjurers, sooth-

sa3'ers and sow-gelders, rogues, rat-catchers, runagates, and
proctors of spittle-houses." Another class of impostors were the

tramps of the period, who, in spite of Henry VIII's statute against

1 See Henschel: Janus, Bresl., 1846, i, 186-223.

2 Roth: Vesalius, Berlin, 1892, 192.

' For examination questions put to a German candidate in surgery in

1580, see J. W. S. Johnsson, Janus, Amst., 1910, xv, 129-142.
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"sturdy and valiant l)eggars," tried to impose upon the charity

of the hospitals, which in those days gave temporary shelter to

all the poor. Robert Copland (1508^7), the old English printer,

who was also a poet, wrote an amusing vei'sified dialogue between

himself and the porter of St. Bartholomew's, called The Hye Way
to the Spyttel House, which throws considerable hght on the poor-

law and free dispensary problems of the sixteenth century.

^

Perhaps the worst phase of Renaissance medical practice was

that of obstetrics. We know little of medieval obstetrics, but

we may gauge the extent of its degradation by what happened in

the Renaissance period. In normal labor, a woman had an even

chance if she did not succumb to puerperal fever or eclampsia.

In difficult labor she was usually butchered to death, if attended

by a Sairey Gamp of the time or one of the vagabond "surgeons."

As a rule, only midwives attended women in labor, and in 1580 a

law was passed in Germany to prevent shepherds and herdsmen

from attending obstetric cases. The Renaissance pictures show

that, as in the Middle Ages, the lying-in room was crowded with

people bustling in every direction, giving the general impression,

as Baas trul}^ says, of "all sorts of female fussiness."- The ob-

stetric abuses were remedied to some extent by city ordinances

governing midwives, notably those of Ratisbon (1555), Frankfurt

on the Main l^by Adam Lonicerus, 1573), and Passau (1595).

ilijn thJ.?- period, infan-t^ were commonlyvbre^t-fcd, but wet-nursiiig, al-

though opposed by Phayre (1546) and others, .pew apace, and baby-fanning
became a notorious evil. The high rate of infantile mortality was diic to the

low status of public, :domestic, and personal hygiene, which was held -in less

regard than in the Middle Ages. TJie./cities had no drainage, aijd dwelling-

hoiises, with their floors strewTi with rushes and their cesspools, as described

by Erasmus, were sinks of filth'and infection. ^ Froude, at the beginning of his

History of England, states that the growth of' the population was very sl6w,

almost stationary, the result of high infantile mortality, and the effect of wars
and epidemics upon the adult population.

Certain criminal laws issued by the Bishop of Bamberg in

1507, and by the Elector of Brandenburg in 1516, led to the for-

mulation (in 1521 and 1529) of the celebrated C.C.C. {Constitutio

Criminalis Carolina), or Peinliche Gerichtsordnung of Charles V,

published in 1533, which authorized the judge of a court to sum-

mon physicians or midwives as expert witnesses in such medico-

legal cases as homicide, infanticide, criminal abortion, malpractice,

1 See Lancet, Lond., 1909, ii, 1020.

^ For a recent studv of the Iving-in room in the various periods, see A.
Martin, Arch. f. Gesch.\l. Med., 1916-17, x, 209-250, 2 pi.

'Forsyth: Proc. Roy. Soc. Med., Lond., 1910-11, iv, pt. 1, Sect. Dis.

Child., 112-116.
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and the lik(^; Inif, in (Icfciviuv lo cumMii superstitions, post-

iiu)rt(Mn cxaniinations wcic iiol autli()riz(>(l. The first judicial

postmortem in France was made hy .\ml)i()isc l^arc in \fA)2,^ after

which tinu> th(> practice became connnon. Sjiecial laws were

passed in rejiiard to the sale of food, achiUeration of dru^s, alcoholic

liquors.- street-cleaning, occupations, the plague, and otlier i)hases

of numicipal hygiene, Init nothing was done to alleviate the condi-

tion of the insane, who were chained, l)eaten, starved, and other-

wise maltreated, and frequently died of cold. In 1547 the mon-

astery of St. ISIary of Bethlehem at London (founded in 124()) was

converted into a hospital for the insane, popularly known as

"Bedlam," and in a few years was amply justifying its reputation

as conveyed in this term.

A special feature of Renaissance legislation in France and

England was the improvement of the status of the barber surgeons.

In 1505 the Paris Faculty took the barber surgeons under its wing,

in order to spite the surgeons proper, of whom it was jealous, and

a few years later, these "surgeons of the long robe," having failed

to become a separate faculty, decided to make the best of a bad

bargain by coming under the sway of the physicians. In England,

in 1462, the numerous and prosperous Guild of Barbers became the

Company of Barbers under Edward IV; the surgeons obtained a

special charter in 1492; and in 1540, under Henry VIII, this

Barber Company was united with the small and exclusive Guild

of Surgeons to form the United Barber-Surgeon Company, with

Thomas Vicary as its first Master. A celebrated painting of the

younger Holbein represents Henry VIII, huge, bluff, and dis-

dainful, in the act of handing this statute to Vicary, in company
with fourteen other surgeons on their knees before the monarch,

who does not condescend even to look at them. This picture, one fi

of the best of Holbein's works, not only gives a superb portrait of

Henry VIII, but is probably the best representation in existence

of the costume and appearance of the sixteenth-century surgeon.

In 1546, the king also founded the Regius Professorship of Med-
icine at Cambridge. A picture in the Hunterian Library at Glas-

gow' represents Dr. John Banister (1533-1610) as delivering the

"Visceral Lecture" at the Barber Surgeon's Hall (London) in 1581.

A dissected cadaver is exposed, above the lecturer is an opened

' It was preceded by the Bolognese post-mortem by Guglielmo da Varig-

nana in 1302.

- Sebastian Brant, in his Narrenschijf (1494), lashes the adulteration of

wine, sausages, sugar, and saffron. Wine was adulterated by artificial coloring,

sweetening, and treatment with plaster-of-Paris.

s D'Arcy Power: Proc. Roy. Soc. Med. (Sect. Hist. Med.), Lond., 1912-

13, vi, 18-35.

I
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copy of Columbus, above are the armorial bearings of the United
Barber Surgeon's Compam', while the skeleton at the left is sup-

ported and crowned with its colors, familiar in the candy-stick red

and white of the barbers' pole.

The English act of 1511 (3. Henry VIII, cap. iii) decreed that no one
should practice medicine or surgery in London, or seven miles around and about
it, without being first examined, approved and admitted by four doctors of
physic or expert surgeons, acting under the Bishop of London or the Dean of
St. Paul's; while beyond the seven miles i)recinct, the applicant must be ap-
proved by similar bodies under the bishop of the diocese or his vicar general.
On September 23, 1518, at the behest of Thomas Linacre and other physicians,
Henry VlII organized these licensed practitioners into a college perpetual of

doctors and grave men, authorized to practise within the seven miles pre-
cinct. This charter was confirmed by the acts of 1522 (14.-15. Henry VIII,
cap. 5) and 1553 (I Mary, St. 2, v, cap. 9) and the institution became the
"College or C'ommonalty of the Faculty of Physick of London." In 1851
(21.-22. Victoria, cap. 90), it became the Royal College of Physicians of
England which title was confirmed in 1860 (23.-24. Victoria, cap. 66). The
bilingual "Statutes" of this college constitute one of the earliest and most
important examples of a local code of ethics.* In 1542-3, on account of the

;

greed of surgeons "minding their own lucres," and disdaining to help the
poor, Acts 34 and 35, Henry VIII, cap. 8, were enacted, permitting common
persons having knowledge of herbal and folk medicine to minister to the

i
indigent, thus affording a loophole for unqualified practitioners, like the

I Kurierfreiheit of modem Germany.
During the Renaissance period, considerable advance was made in the

theory and practice of military medicine. Field hospitals (ambulancias) were
introduced by Queen Isabella of Spain at the siege of Malaga (August 19, 1487),
and were revived by her grandson, Charles V, at the siege of Metz (1552),
where Ambroise Pare, the greatest military surgeon of all time, was the
central figure. At this time, army surgeons were only in attendance upon
their patrons, the great captains and nobles, returning to their civilian prac-
tice at the end of a campaign; but a decree of Coligny (1550) had assigned a
surgeon to care for the sick and wounded of each company of infantry. Mean-
while, real military organization and discipline had been established in the
armies of Maximihan I, the regulations for the sanitary dispositions of his
Laridesknechte, as given by Leonhard Fronsperger (1555) being the foundation
of the present medical regulations of the German army (Frolich). The direc-
tions for the disposal of the wounded and the minute assignment of duties to

]

the chief physician in the field are quite modern, as are also the careful ad-
ministrative preparations made for the besieged town by the Duke of Guise

' (Salignac). In the German army, the sick and wounded were sent to the
' baggage train, put under canvas, treated by the surgeon or barber and nursed
by female camp-followers, the whole arrangement being under the admin-
istration of a hospital superintendent (Sjntalmeister). In Guise's forces, cases
of communicable disease were isolated, the pioneers, under the provost,

,
looked after the sanitation of Metz, the surgeon barbers were given money to

j
carry on their functions, and the sick and wounded were at once sent to

i hospital. When the siege was raised. Guise and Alva established a mutual

I

Red Cross agreement, which the Spanish again observed at the siege of

I

Therouanne (1553), after which time prisoners and wounded enemies were
not commonly massacred. After the capture of Havre (1563), the Queen

:
Mother planned an Invalides or retreat for infirm and aged soldiers, which,

j

however, did not become accomplished fact until 1676. Yet in spite of such
remarkable administration, the losses were frightful and the importation of

1 The Paris Faculty had similar statutes from 14.52, those of Piacenza
were printed in 1569, and many other local ethical codes followed these.
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prisoners into Motz sturtcil :iii cpidcniic of tyi)lius, wliicli .^ijrcad to the
aiijoininii villant's."

( M" the tii;m\- epidemic diseases which liad hosot I^^uropo in Iho

Middle Aiics. lhi('(\ \hv sweat iiij;' sickness, leprosy, and epidcMnic

chorea, had \\ell-ni,uh disai)peared by the middle of the six-

teenth century. In France, Italy, Spain, England, Denniai-k, and
Switzerland, leprosy was so well stamped out that the lazai-

houses were abolished, but the disease still continued to be epi-

demic through the seventeenth century in (Jermany, Scotland,

and the Low Counti-ies, and in Sweden and Norway lasted until

the eighteenth century. The most formidable epidemics of the

sixteenth century were still the plague and syphilis.

Between the years 1.50()-6S, the ravages of the plague were particularly
severe in Germany, Italy, and France, and, in the sixth decade, si)read all

over Europe. After this time it broke out at intervals in ditferent places in

1564, laGS, 1574, and 1591. All through the century a vast number of "Pest-
schriften" were })uhlished, and the most important of these were the puliUc
documents recognizing the contagious nature of the plague and })roposiiig

various methods of isolation and disinfection. Wittenberg and some of the
other cities commemorated the dilTerent epidemics by striking off special coins,

or pest-dollars {]Vitlcnb( rgcr I'csttahr) . The obverse of these commonly repre-

sented Moses' fiery serjient set upon a pole, with the inscription "^^'ho l(»()k('th

upon the serpent shall live!' (Numbers xxi, 8, 9) ; the reverse represented Christ,

crucified, with the inscription, "He that believeth on me hath eyerlastjng life"

(St, .John yi, 47). There were also comet medal-s (1558), and medals commem-
orating year.? of famine. The .most remarkable of the latter .celebrat e.d the

"Annonii," or right of tlie Papacy to limit the. price of CQrn. Famine mcdalt;

of this kin,d were. struck off in honor of Poj)es Julius II (1505-8), Pius IV (15()()-

75); Gregory XIII (1576-91), and Clement A'JII.. (15,99), The ^^ittenberg
pest-dollars and the "zen.echton," Sirsem<}-\^s.ie sewed .up in dog-skin, .wero
wornover the heart as amulets against the. "plaguQ.

Syphilis was less malignant in character than in -tlie former

century, and this was perhaps due to. a numl)er of really efficient

remedies which were a vast improvement upon the mild vegetal )le

concoctions of the earlier period. Mercury had become the great

sheet-anchor, whether for internal or external use, although opinion

was pretty well divided as to its ultimate value. Leonicenus,

Montagnana, and the German writers generally opposed its use;

Fracastorius and Benivieni gave it the seal of their approval.

Thierry de Hery, in his treatise of 1552,- recommended either

guaiac internally or mercury by fumigation or inunction, pref-

erably the latter. Fare's treatise on syphilis is taken almost

verbatim from this work. A special feature of the antisyphilitic

medication of the century was the introduction of new drugs from

1 C. L. Heizmann: Ann. Med. History, X. Y., 1917-18, i, 281-287. The
basic texts are; L. Fronsperger: Vom Kay.serlichen Kriegsgerichten (1566);

Salignac: Le siege de Metz (Paris, 1553), and the Apologia et voyages of Pare.

*de Hery: La methode euratoire de la maladie venerienne, Paris, 1552.
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the Western Hemisphere. As alchemy introduced antimony,
mercury, and sugar of lead, so the discovery of America brought
in guaiac (introduced in 1508-17), the root of China smilax (1525),

exploited by \>salius, sarsaparilla (1536), and sassafras. An old

copper-plate of 1570, after Stradanus,' shows a sickroom interior,

with all the stages of preparing the guaiac infusion, from chipping

the huge logs to administration to the syphilitic patient. Gonor-
rhea became common about 1520, and one remarkable effect of

these venereal diseases was the suppression of common public

baths for either sex or both sexes. In the Germanic countries,

these bathing establishments were a special feature of city life,

and, as depicted by the various Renaissance artists, their status

was peculiar. Many of them were frequented indiscriminately

by men and women alike, all of whom sat and bathed together in

one huge common vat or tank. Dlirer's wood-cut of 1496 (Die
Badstube) represents a group of naked men in a common bath vat,

some of whom are playing musical instruments, others conversing,

while a third is draining a stoup of wine. This 7?wtif of wine
bibbing and general pleasaunce was frequently utilized by the
lesser masters, Hans Sebald Beham, Aldegrever, Hans Baldung
Grien, Hans Bock, whose pictures show the comminghng of nude
men and women, with scenes of feasting, cupping, and venesection
in the bath. A favorite theme of Lucas Cranach and Beham was
the so-called Junghrunnen, or "Fountain of Youth," which rep-

resents a number of decrepit old women trundled in wheel-barrows
to one side of a huge bath tank in which they are supposed to be
rejuvenated; on the other side, they are promptly man-handled
by a number of amiable youths, who hurry these reinvigorated
dames up the bank to appropriate tents. These roguish pictures

of the old German masters really point a moral. It was soon
found that a general mixing of able-bodied men and women in a
state of nature in common bathing pools could lead in the end
only to general laxity of morals, and such places could not long be
frequented by decent people. Laws were passed segregating the
sexes, but the advent of leprosy, plague, and syphilis demonstrated,
jover and above this, that the idea of a common bath tank was bad
|in itself, since the latter became a simple medium of infection.

I

In connection with Renaissance art, we should mention Diirer's

Celebrated wood-cut of a syphilitic (14962); also the picture which
jhe sent to his physician representing himself nude, with the legend,

!"Where the yellow spot is and my finger points, there am I sick

' Reproduced in H. Peters, Der Arzt, Leipzig, 1900, p. 101.

- Encircled by 110 Latin lines by Theodoricus Ulsenius and printed at
Nuremberg.
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within'"; Raphael's caitooii of St. IVter and tlic lame man (Soulli

Konsinfiton Museum ^ ( )r('a{i;na's p;risly procession of lepers in his

"Triumph of Death" (Pisa); the elder Holbein's picture of St.

Elizabeth ministerinji; to three lepcM's (Munich); Matthias (Iriine-

wald's representation of bubonic plaj^ue (Colmar (Jallery, 1515),

and Francesco Carotto's St. Roch in the \'erona (iallery (1528),

showing the typical inguinal bubo. The Venetians, Paolo Veronese

and Carpaccio, painted many dwarfs (Charcot). In the Uffizi

Gallery at Florence there is a remarkable picture of Ferdinand I of

Spain, jiainted by Lucas van Leyden in 1524, in which the artist

has given the characteristic fades of adenoid vegetations, without

apparently knowing the existence of the condition in his subject.

This is also true of the portrait of the acromegalic giant in the

Ambras Schloss in Tyrol (1553). The prognathism of the Haps-
burgs and the Medici, which is now regarded as a mode of malocclu-

sion, appears in different portraits of these worthies. Divergent

strabismus is apparent in Raphael's portrait of Tommaso Inghirami

in the Pitti Palace (Florence). Feeling the pulse is represented

in a frieze by Giovanni della Robbia in the Ospedale de Ceppo at

Pistoia. Dentistry is symbolized in G. Spagna's fresco of its

patroness. Saint Apollonia (holding an extracted tooth in a forceps)

in the church of San Giacomo, near Spoleto (1526), a subject

which w^as essayed in the charming picture by Carlo Dolci (1616-

86), later in the Corsini Gallery at Rome. The pictures of women
by the younger Holbein and other artists of the German and Italian

Renaissance revel in the presentation of full-bodied ideals, and par-

ticularly in the glorification of pregnancy as the chief end of wo-

mankind (Hollander).

Of epidemic diseases, smallpox and measles began to appear in the north-

ern countries, notably in Germany (1493) and Sweden (1578). In 1572 there

was an epidemic of lead-poisoning (called colica Pictonum) in the South of

France which resembled the "Devonshire colic" of the eighteenth century,

in that its probable cause was the use of lead in the cider and wine-presses.

Scur%y, which appeared as early as 1218, and was first described by Jacques de

Vitry and Joinville (12.50), and later, in the narrative of Vasco da Gama's voy-

age (1498), became quite common along the coast of northern Germany, Hol-

land, and the Scandinavian countries, as described by Euricius Cordus (15.34),

George Agricola (1.539), and other writers. It was also described by the

poet Camoens, in the fifth canto of his Lusiad (1558). Yellow fever is said to

have exterminated the population of Ysabella, San Domingo, in 1493. Typhus
fever was epidemic in Italy in 1505 and 1.524-30, and was described by Fra-

ca.storius (1533^) and Francesco Bravo (1570-). In Spain, after the siege of

Granada (1489), where it broke out among the Castilian troops, it was called

('/ tabardiglo (a little cloak). The Aztec disease matlazahuall, or cocoUztli,

already knowm in Mexico in 1570-76,^ was shown to be a tableland disease

1 Fracastorius : De morbis contagiosis, 1533, cap. vi.

^ Francesco Bravo: Opera medicinalia, Mexico, 1570.

^ N. Leon: ^Q^e era el matlazahuatl y que el cocoliztli [etc.], Mexico
1919. Also, A. von Humboldt: Reise in die Aequinoctial-Gegenden vor

Amerika, cited by Haeser.
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identical with tabardillo, by Stamm, in 1861. ' A tabardillo Congress was held

in Mexico on January 14-21, 1919. The so-called Hungarian disease {morbus
Hunijaricus), which spread all over p]urope in 1501 and, in 1505-87, was fre-

quently epidemic in Italy and France, is now regarded as, in all probability,

typhus fever. Another disease of obscure origin and character was a sort of

pneuniotyphus or pleurotyphus, which was epidemic in Italy, France, Switzer-

land, Holland, and Germany between the years 1521 and 1598. An epidemic
in the cloister at Bergen on the Danube, in 1527, was described in the letters

of a nun, Sabina, sister of Willibald Pirckheimer.- Diphtheria, which had
already been described by Schedel in 1492, was six times epidemic in Spain
during the period 1581-1600, and by 1618 had spread to Italy. It was de-

scribed as garrotiUo by Gutierrez,^ by Fontecha (1611), Villa Real (1611),

Herrera (1615), and others. In Codex 11548 of the Vienna Hofbibliothek
(fol. 278 verso), it is described as a new disease {nawe krannckheyt^) . Whoop-
ing-cough first appeared in the sixteenth century, and was first described by
Guillaume Baillou (Ballonius) in 1578. Ergotism in the gangrenous form was
prevalent in Spain in 1581 and 1590, while in Germany a form variously con-
vulsive, spasmodic, stuporous or paralytic, preceded by the usual tingling,

burning sensations, and known as the Kricbelkrankheit, appeared, endemic in

the years 1581, 1587, 1592, and 1595-6. In 1597 the Medical Faculty of

Marburg issued a pronouncement upon the last epidemic, declaring its cause
to be the use of bread made from spurred rye. Crookshank regards Kriebel-

krankheit as an epidemic influenzal encephalo-myelitis. The epidemics of
sweating sickness {Sudor Anglicus), a disease which reached Germany in

1528-9, were probably influenza. In the view of Crookshank, influenza was
also at the bottom of the coquduche and trousse galant of France, the Hauptweh
of Germany (1543-6) and the mal mazzuco of Italy (1597).

In the sixteenth century the Eastern drug-trade, the quest for

"Cassia, sandal-buds and stripes

Of labdanum, and aloe-balls"

fell into the hands of the Portuguese navigators.

The story of their explorations is told in Hakluyt and Purchas' Pilgrimes.

The Lusiad of Camoens tells of Vasco da Gama's voyage around the Cape to

India, which destroyed the commercial power of Venice. Ormuz and Goa were
taken by Albuquerque; footholds were obtained in Ceylon for cinnamon,
Sumatra for ginger and benzoin, Banda and Amboyna for nutmegs and mace,
the Moluccas for cloves, Timor for sandalw'ood. Cochin China for aloes and
pepper; Malacca was made a customs station and caravan trade was estab-

lished in China, the source of camphor, cinnabar, musk and smilax chinjB,

while rhubarb was obtained from Persia. The profits of this trade were enor-

mous. Two ducats' worth of cloves from the Moluccas fetched 1680 ducats
in London. The Spaniards also made communication with the Moluccas, but
their spheres of influence were destined to be the Philippines, Mexico, and Peru.

Manila was foimded by them in 1566. Oviedo and Monardes described the
plants of the West Indies and Peru. The revolt of the Netherlands against

Philip II (1568-1648) brought the Dutch into the drug marts, but the period
of their ascendancv was the seventeenth centurv.^

'Stamm: Nosophthorie, Berlin, 1861, cited by Haeser.

2E. Reicke: Arch. f. Gesch. d. Med., Leipz., 1911-12, v, 418-424.

' According to Morejon and Haeser. Nicolas Gutierrez de Angulo (1444-

1522) published a Tratado de la enfermedad del garrotiUo of unknown date.

^Sudhoff: Arch. f. Gesch. d. Med., Leipz., 1912-13, vi. 127.

^ See T.schirch: Pharmakognosie, Leipzig, 1910, i, 2. Abth., 716-772;;

and A. W. Linton: Jour. Am. Pharm. Assoc, Phila., 1916, v, 366; 471.
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Hospital construction appi-oMclicd ju'iTcction in Iho (iftcMMilli

century, tho givalost tcM-luiicMl care hcin^ devoted to these struc-

tures, as in tlie hosjiital at Milan, wiiieh was opened in 1445, l)ui

not completed until W'A). A painting of Andrea del Sarto's at

Florence reprt\seiits the interior of a woman's hospital, probably

for lyinji-in purposes. The fact that an isolation hospital and home
for epileptics was founded at the cloister of St. Valentine at Rufach

(Upper Alsace) in 14SG shows that the disease was still regarded

as contagious, in accordance with the old pseudo-Salcrnitan verse

(SudhofT')- Before the Reformation there w^erc 77 hospitals in

Scotland alone, but, after that period, hospitals connected with re-

ligious institutions began to die out in the northern countries.

The lazar-houses also began to diminish in number, as leprosy

was gradually stamped out. Three famous English institutions

of the period were the Hospital of St. Mary of Bethlehem, which

was converted from a monastery into an insane asylum ("Bed-

lam") in 1547; Bridewell, anciently a palace, which became a
penitentiary and house of correction for vagabonds and loose

women in 1553; and Christ's Hospital, formerly the Grey Friars

Monastery, which was chartered in 1553 as a charity for fatherless

and motherless children, and became the famous school of the

"Blue Coat Boys," at which Charles Lamb and Coleridge were

educated.

1 Sudhoff: Arch. f. Gesch. d. Med., Leipz., 1912-13, vi, 449, 455.



THE SEVENTENTH CENTURY: THE AGE OF INDIVIDUAL
SCIENTIFIC ENDEAVOR

The seventeenth century, the age of Shakespeare and Milton,

Velasquez and Rembrandt, Bach and Purcell, Cervantes and
Moliere, Newton and Leibnitz, Bacon and Descartes, Spinoza and
Locke, was preeminently a period of intense individualism, in-

tellectual and spiritual. What happened to men like Servetus

and Sir Thomas More, Bruno and Dolet, Spinoza and Uriel Acosta,

Galileo and C^opernicus, did but lessen the dominion of the pro-

fessional theologian, whether Catholic, Protestant, or Jewish.

The great philosophers of the time, Spinoza, Bacon, Descartes,

Locke, all occupied themselves with different branches of natural

science, and the scientific labors of physicians themselves were

strongly indivu-alized. Yet with the decline of collectivism there

necessarily went a corresponding decline in the things that had
thrived imder its regime, in particular, organized nursing, charit-

able care of the sick, and well-managed hospitals for this purpose.

In the seventeenth century the German people, decimated and
torn asunder by the ravages of the Thirty Years' War, could do
little for medicine, as Baas laments, and the highest distinction in

this field was attained by England, Italy, and Holland. The age

of the Armada and the Great Rebellion of 1642 was the most
glorious period of English history, the age "of her greatest golden-

mouthed sons," from Shakespeare, Milton, and the great line of

Elizabethan dramatists, to Bacon and Locke, Raleigh and Sidney,

\'aughan and More, Herrick and Crashaw, Boyle and Wren. In
this age also flourished some of the greatest English mathema-
ticians and astronomers, Newton and Wallis, Halley and Flam-
steed, Briggs and Napier. The very beginning of the century
( 1(300) is memorable for the appearance of an epoch-making work
in the history of physics—the De magnete^ of William Gilbert

1 This work ranks beside Newton's Principia in that it threw overboard
the current Arabian Nights' superstitions attributing the deflection of the
cnmpass needle to "magnetic mountains" or magnetic influences from the
-tars, and the ancient sailors' belief that garlic destroys a magnet's power.
After a thoroughgoing investigation of the properties of the lodestone, Gilbert
c-tablishes the theorem that the earth itself is a gigantic spheric magnet, a
proposition which has been the starting-point of all subsequent works on ter-

restrial magnetic variations, magnetic storms, and of the charting of the earth's
magnetic fields by Halley, Gauss, and Sabine. The florid encomium of Dryden

—

Gilbert shall live till lodestones cease to draw

is certainly true of human chronology, if not of geologic or sidereal time.
Gilbert is also memorable for the discovery of frictional electricity, to which
he gave its name from the amber (^Xe/crpo*') employed.

16 241
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(l.")l() 1(')0;>), who was physician lo ()ii(mmi l^lizahcl li and .lames I,

and loft his l)()()ks and insli-uiucnts to llic Koyal ( 'olle^e of" Phys-

irians, whrn* (licy wcvv (l(\s|i-oyc(l hy I he ^rcat lire of 1()G().

The greatest name in se\-enteenth (•(>ntiiry medicine is that of

Wilham Harvey (laTiS 1()")7), of Folki^stone in Kent, who studied

at Padua ( I r)i)i)-l()()8) as a i)U|)il of I^'ahricius and Casserius, and
whose work has exerted a profounder influence upon modern medi-

cine than that of any other man save Vesalius. The world has

"heard great argument" concerning the merits and status of the

/)(• Moht Cordis, but the following simple facts seem irrefut-

William Harvey (1578-1657).

able and unassailable. The observation that the blood is in motion

may have occurred to the first primitive man who ever cut open a

live animal or saw a wounded artery. The idea that this motion is

along a definite path may well have been entertained by any an-

cient Egyptian or Greek, as well as by some hypothetic native

of Muscovy or Illyria in Harvey's day. Galen's false concept

about the pores in the ventricular septum diverted all speculation

into the wrong channel for fourteen centuries, and even Servetus,

who came nearest the truth, could only admit that some (not all)

of the blood takes a circuit through the lungs. In the drawings

which Vesalius had made, indicating the close proximity of the
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terminal twigs of arteries and veins/ the truth about the circula-

tion was literally staring in the face of any observer who had eyes

to see or wit to discover it. Even Galen had inferred anastomosis

by means of invisible capillaries. Yet anatomists continued to see

everything in the light of the Galenic idea of shuttle-wise ebb and
flow between the closed arterial and venous systems. Cesalpinus,

at best, made only a clever guess. Columbus, although he saw
that the blood undergoes change in the lungs, in all likelihood ap-

propriated the ideas of Scrvetus. But Harvey, who knew the

whole history and literature of the subject, first made a careful

review of existing theories, showing their inadequacy, and then

proceeded, by experimental vivisection, ligation, and perfusion, to

an inductive proof that the heart acts as a muscular force-pump
in propelling the blood along, and that the blood's motion is con-

tinual, continuous, and in a cycle or circle. This was the starting-

point of purely mechanical explanations of vital phenomena. The
crux of Harvey's argument—that the actual quantity and velocity

of the blood, as computed by him, make it physically impossible

for it to do otherwise than return to the heart by the venous route

—was the first application of the idea of measurement in any
biologic investigation, and, had he chosen to express this discovery

in the language of algeljra (by using the symbol of inequality), it

would long since have taken its proper place in the application of

mathematical physics to medicine. The importance of Harvey's
work, then, is not so much the discovery of the circulation of the
blood as its quantitative or mathematical demonstration. With
this start, physiology became a dynamic science.

In asserting that the heart is a muscular force-pump, Harvey
may have given credence to the ''myogenic" theory of its auton-
omy (Galen), which, in any case, was soon displaced by Borelli's

idea that the heart-beat has a neurogenic origin, the two views
remaining in dispute to this day. In endeavoring to locate the

motor power of the muscle itself, in his attempts to explain the
function of the blood and the lungs, Harvey fell into the usual

medieval mysticism.

The brilliant essay of the late Dr. John G. Curtis on Harvey's vicws^ gives
us a clear insight into the errors made by the great physiologist through phil-
osophizing. Aristotle had taught the doctrine of the primacy of the heart,
that it is the central abode of life and the soul, the hearth from which emanates
generative animal heat, something different from sterile, elemental fire, and
that from the heart the blood and blood-vessels are derived. Harvey trans-

'Vesalius: Fabrica, Basel, 1543, pp. 262, 26S, 295, 305, 311, and plate
opposite 312. See W. A. Locy: Biology and its Makers, New York, 1908,
49-50.

2 J. G. Curtis: "Harvey's Views on the Circulation" (ed. F. S. Lee), New
York, 1915.
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fcrrrW this primacy to the liloud. tn wlncli llir heart is only of uao as a pump
to kcrp it ill motion. He liaxil tins view upon his ohscrvation tlijit in the i)riin-

itiv(> stfcak of the fiitinc cmhiyo <'liick the blood api>ai("ntly exists before the

pulse as a "leaping point, " which, in cold e^fis, warmed by pressure of a finder,

"reiunvs its pristine (lan<"e a.s thoufih couu' back from Hades." The fil)rilla-

tion of the auricle in a dyinfj; or quiescent heart he mistook for evidence that

the blocxl is the hxst j)art of the IxHly to die, althoufjh he had been the first

to revive a quiescent heart by perfusion (wetting it with saliva). That, the

body is, in a sense, the expression of the soul, that the .soul of man is, in

Sherrinjiton's phrase, the proper intefiration of his whole beiiifi, that "the
soul is not in tlie body but the body in the soul," it was not niven him to see;

for the "soul" of Aristotle and the ancients {^vxv, aitinia) was a vague con-
cept, existiufi in three kinds, the nutritive, the .sensory, the intellectual. Kol-

lowiuK his nia-ster, and like Descartes, Harvey (^ould but locate the soul some-
where, and so revived the ancient belief of Oitias that "the soul is \n the blood."
The soul is not, as with Aristotle, associated with the innat(> generative heat,

"analogous to the element of the stars," but the blood it.self is the "innate
warmtli or first-born ])sychi('al heat," while the circulation itself becomes the
analogue of the circular motions of the heaveidy bodies. The cause of the
ventricular heart-beat is attributed to the distention of the ventricle through
the contraction of the auricle, but tlie distention of the aiu'icle must hark
back to the Aristotelian ebullition of the hot blood; and although he knew,
with CJaleu, of the contractile jjower of muscle, and that the excised (>mpty
heart will beat outside the body, Harvey could not explain the simultaneous
contraction of both auricdes. The doctrini* of the heart as an automatic me-
chanism through contractile imjiulses ])as.sing from muscle-cell to muscle-cell,

was the work of (iaskell and Engelmann. Finally, although Hippocrates had
tauglit that .something d(>rive(l from the inspired air enters the heart and is

distributed thence to the body, and although Columbus had inferred that
spirituous blood is concoctcfl in the lungs by mixing with air, Harvey adhered
to the old doctrine that the function of respiration was to cool the hot blood.

He latterly saw that the fetus does not need this refrigeration, and finally

gave up the problem as a "knotty subject." Thus Harvey, in his speculations,

sided xA-ith the philosophers (Aristotle) rather than the physicians (Cialen),

but this can detract nothing from his supreme merits as an investigator. His
views, however, retarded the development of the true physiology of respira-

tion for a long time.

The discovery of the circulation itself was the most momentous
event in medical history since Galen's time. While it was op-

posed by the pedantic Riolaniis,^ Gassendi, Wormius, and others,

it was soon supported by some of the ablest spirits of the period,

including Rolfink, Sylvius de le Boe, Bartholinus, Ent, and Pec-

quet. Jan de Wale (1604—49), or Walaeus, in particular, showed
that incisions on either side of a ligature applied to an elevated

blood-vessel cause the blood to ooze or to spiu't, according to the

direction in which it is flowing, thus affording a convincing proof of

Harvey's discovery according to the laws of hydrodynamics (1640").
' The status of Harvey's other treatise, De generatibne ani-

malium (1651), is important in the history of embryology and a

matter of frequent dispute. Some writers have tended to make

1 Huxley styled Riolanus "a tympanitic Philistine, who would have been
none the worse for a few sharp incisions."

-Walaeus: Epistolse duae, 1640 [In: T. Bartholinus, Anatomia, Leyden,
1541, pp. 539-541 (plate)].
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Harvey's merits overshadow the just claims of men like Malpighi

and von Baer. Of all pronouncements made, that of Huxley
still seems the soundest and the best. In his demonstration of

the circulation, Harvey was brought to a standstill at one point

only, viz., the capillary anastomosis between arteries and veins,

which, having no microscope, he could not see. In his investiga-

tion of the embryo the minute and patient work of years was
driven into an impasse for the same reason, while the manuscripts,

containing his drawings and other residts of experimental investi-

gation of the embryo, were destroyed by the Parliamentary troop-

ers who invaded his chambers in Whitehall in 1642. Long before

Wolff and von Baer, he maintained, as pure theory, the doctrine of

"epigenesis"—that the organism does not exist encased or pre-

formed in the ovum, but is evolved from it ])y gradual l)uilding up
and aggregation of its parts; yet, through his inability to see

microscopically, his idea of fecundation was totally wrong, for he
believed the fertilization of the ovum to be something "incor-

poreal"—"as iron touched by the magnet is endowed with its

own powers." By such mysticism, the famous dictum, ''Omne

vivuni ex ovo,'^^ becomes self-contradictory, since it denies the

continuity of the germ-plasm. Its true importance, in Harvey's

hands, was that it subverted the ancient concept that life is en-

gc^ndered out of corruption (or putrefaction)—an idea still familiar

in the burial service.^

Besides the De motu cordis (Frankfort, 1028^) and the treatise on gen-

eration (1651), we should mention the facsimile reprint of the MS. notes
for the "Praelectiones anatovncoc'' of the Liimleian foundation (161()), which
shows that Harvey had completed his discovery of the circulation and was
lecturing on it at least twelve years before he printed it.

. Harvey, as described by Aubrey, was of short stature, with

bright black eyes and raven hair, "complexion like the wainscot,"

([uick, alert, choleric, often fingering the handle of his dagger.

The resemblance of his finely domed head to Shakespeare's is a

matter of comment. Like many experimenters, he was but an

indifferent practitioner. Yet he was no closet recluse, but highly

honored in the worldly affairs of his day, as witness his publicity

as Lumleian lecturer, his long association with Charles I, his

1 First stated by Francesco Redi in the form, "nmnc viimm ex vivo."

- For a further discussion of this suV)ject, see tlie admirable essay of the
late Professor W. K. Brooks, on "Ilarvoy as p^mbryologist," in liuU. Johns
Hopkins Hosp., Baltimore, 1897, viii, 1<)7-174.

•' Harvey's probable reason for printing the "Exercitatio" at Frankfurt
a. M. was that this city was the center of the continental book-trade until

after the Thirty Years' War, and that here, every semester, a book market was
held at which all the new books of the world might be seen and which the
leading London stationers attended (William Stirling).
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assistance^ at tlio postmortem of "old I'arr," or his nirrciful intor-

vcntioii in tli(> alTair of tlic "late Laiicashin^ witclics." Although

not a votary of the mus(\ he was, in the finest s(Mis(>, a niaslei' of

DrydcMi's "otlici- harmony of jji-osc." Head, for instance, liis im-

pressionistic account of tlie Bass Hock in a f>;()()d I'ji^Hsh trans-

lation. It is a p(Mi-i)ictur(» whicii many a modern jyrosateur would
1)(> |)roud to sifj;n. Havinfj; survived lonji; enou<j;h to live down
opposition ami see his discovery accept etl, Harvey prepared for

approaching death with the cool self-possession of his race, meet-

intj; the end with a quiet resolution at the age of seventy-nine.

W'hilu he was not ostentatious in jnety, his will, with its hheral

legacy to the poor of his native town, reveals the ideal English

gentleman, tenderly solicitous of all his intimates, from Sir Charles

Scarborough down to his humblest body servant.

Although Harvey's publication of his discovery caused an

immediate falling of!' in his practice, its effcK't upon medical science

was as definite and far reaching as that of the Fabrica. The; seven-

teenth century was the great age of specialized anatomic research,

and was notable for a long array of individual discoveries and inves-

tigations, nearly every one of which had a physiologic significance.

Earliest among the achievements of the post-Vesalian anatomists

was the clearing up of the old Galenical error that the veins and

lymphatics of the intestines carried chyle to the liver.

Tliis was dispelled by the discovery of the lacteal vessels in 1622^ by Gas-
paro Aselli (1.5S1-1626), who thought they went to the liver, the mistake
being (corrected by the discovery of the thoracic duct and receptaculum chyli

by Jean Pecquet (1622-74-), and of the intestinal lymphatics and their con-

nection witli the thoracic duct by Olof Rudbeck^ (1().30-1702), of Sweden, in

Ifial. The latter discovery was also disputed as to priority by the Dane,
Th<mias Bartholinus (1616-80^), in 1G53, and by Jolyff, an Englishman, who
did not i)ublish his claims. Next came the finding of the pancreatic duct in

Ve.sling's dissecting-room at Padua by his pros(>ctor, Georg Wirsung, in

1642,* to be followed, in order of time, by such important English discoveries

as the antrum of Highmore, in 10.51, "^ Glisson's capsule in 16.54,^ Wharton's
duct in 1656,* the circle of Willis in 1(')64,^ Richard Lower's treatise on the

heart as a muscle in 1669,1" Clopton Havers' discovery of the Haversian canals

1 G. Aselli: De lactibus, Milan, 1627. This tract is illustrated by a varie-

gated woodcut print in dull red, the first colored anatomic engraving of con-

sequence.

^ J. Pecquet: Experimenta nova anatomica, Paris, 1651.

' O. Rudbeck: Nova exercitatio anatomica exhibens ductus hepatico.s

aquosos et vasa glandularum serosa, Westeras, 1653.

^ Th. Bartholinus: De lacteis thoracicis, Copenhagen, 1652.

^ Recorded on a single rare copper plate of 1642.

^ N. Highmore: Corporis humani disquisitio anatomica. The Hague, 1651.

^ F. Gli-sson: De hepate, London, 16.54.

* T. Wharton: Adenographia, London, 1656.

^ T. Willis: Cerebri anatome, London, 1664.

10 R. Lower: Tractatus de corde, London, 1669.
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in 1691,* and Cowper's jrlands in 1G91.- Italy won distinction in Malpighi's
discov'cry of the capillary anastomosis in the lungs (IGGl'), which suj)j)li('(l the
missing link in Harvey's demonstration; in Lorenzo Bellini's work on the
structure of the kidneys (1062^), and in Antonio Pacchioni's descrijjtion of

the so-called Pacchionian bodies (1()97''). Germany is memorable through
Conrad Victor Schneider's classic treatise on the membranes of the nose
(De catarrhis, l(j()()j, Meibom's demonstration of the conjunctival glands
(lt)()()^), Kerckring's demonstration of the intestinal valvule conniventes
(1()7()^), Brunner's discovery of the duodenal glands (1682**), and Holland
by Ruysch's innovations in anatomic injecting (1665), and his many discoveries,

i'. g., tlie valves in the lymphatics (1665^), de Graaf's authentic account of

the ovary and Graafian follicles (1672i"), and Nuck's glands and ducts (16S5").

Bishoj) .Stensen (Nicholaus Steno) (1638-86), of Denmark, discovered the
parotid duct in 1662,'' and Johann Conrad Peyer (1653-1712), of Switzer-
land, described the lymphoid follicles in the small intestine (1677'^) which have
such an important role in typhoid fever. In France, Joseph Guichard Duver-
ney (1648-1730), professor of anatomy in Paris, made some important in-

vestigations of the inner structure of the ear which led him to wTite the first

treatise on otology (1683); and Raymond Vieussens (1641-1716), professor

at IVIontpellier, made various studies on the anatomy of the nervous system
{Neurologia universalis, 1685), the position, structure, and pathology of the
heart (1 '706-1 5) and the structure of the ear. Vieussens first correctly de-

scribed the structure of the left ventricle, the course of the Coronary vessels, the
valve in the large coronary vein, and the centrum ovale in the brain. In his

many autopsies he noted the significance of pericardial adhesions and the
relation of heart disease to asthma and hydrothorax (1672-6). He noted the
diagnostic features of pericardial effusion and first described aortic insuffi-

ciency (1695) and mitral stenosis (1715), giving the character of the pulse and
the pathological features. He also discovered the fermentative effect of

saliva and claimed priority in the discovery of an acid in the blood.

As the anatomic woodcut had reached its height of perfection

in Vesalius, so the seventeenth century was the great age of copper-

plate engraving. Anatomic illustration reached a high point

of perfection in the striking plates in such works as Govert Bid-

loo's Anatomia (Amsterdam, 1685), Bernardino Genga's Ann-
tomia (Rome, 1691), the Traite de la figure himiaine, of the painter

Peter Paul Rubens (1577-1640), which was published over a

1 C. Havers: Osteologia nova, London, 1691.

- W. Cowper: Glandularum quarundam . . descriptio, London,
1702.

' M. Malpighi: De pulmonibus, Bologna, 1661.

* L. Bellini: De structura renum, Florence, 1662.

^ A. Pacchioni: Diss, epistolaris de glandulis conglobatis durse meningis
humana?, Rome, 1705.

^ H. Meibom: De vasis palpebrarum, Helmstiidt, 1666.

^ Th. Kerckring: Rpicilegium anatomicum, Amsterdam, 1670.

^ J. C. Brunner: Glandula? duodeni, Frankfort, 1687.

' F. Ruysch: Dilucidatio valvularum, The Hague, 1665.

1" R. de Graaf: De mulierum organis generatione inservientibus, Levden,
1672.

" A. Nuck: De ductu salivali novo, Leyden, 1685.

1- N. Steno: Observationes anatomica;, Leyden, 1662.

*' J. C. Peyer: De glandulis intestinorum, Schaffhausen, 1677.
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lnm(lr(>(1 years after his death (177:0, the Thesauri anatomici

decern ( Amsterdain. 17()1-1()) of Frc'derik Ruysch f 1038- 1731),
or the (\itoi)tron niierocnsniiriini {]()]'.{) of .lohaiin Remmelin
(1583 \ of riiii. otic of th(> earhest anatomic atlases with

superimposed plat(>s.' A \v()iid(>rful union of scientific accuracy

with artistic perfection was attained in the Tabuhv anatomicce

(1(527) of Giulio C'asserio (1561-1610), or Casserius, one of Har-
vey's teachers at Padua, whose "evisc(>rat(Ml beauties," as Dr.

Holmes has styled them, are as attractive in appearance as their

dissected parts were held to be instructive to the student. Thes(^

C'orreg^io-like jilates of Casserius were incorporated in the atlas

(1627) of Adrian van SjiieKhel (1578-1()25), or Spigelius, who
wrote the letter-press around tiuMu, and, in this wa_\-, is usually

credited with the exquisite workmanship of the illustrations.

Sjiieghel's name is associated with the Spigelian lol)e of the liver.

The 105 plates in Bidloo's Anatomy of 1685 were actually plagiar-

ized l)y William Cowper (1660-1709), w'hose Anatomy of Human
Bodies (Oxford, 1698) is original only as to the text, and nine

perfunctory plates supplied by Cowper himself.^ For whimsical

originality and exquisite delicacy of detail, the plates drawn by
Frederik Ruysch ( 1638-1 73 P) deserve a special mention. Skele-

tons posed in quaintest attitudes, with appropriate mottoes of the

"memento mori" variety attached, surrounded by strange rep-

tiles, stuffed monsters, dried plants, and deep-sea creatures, consti-

tuted the favorite decorative scheme of the old Dutch anatomist,

whose mortuary humors have been sublimated in Leopardi's

dialogue.'*

A very important nutromo of Harvey's demonstration of the circulation

was the art of anatomic injection which was advanced by Swammerdam, dc
Graaf, and Ruysch. Berengarius Carpi had filled the blood-vessels with tepid

water, Stephanus with air, Eustachius with colored fluids, Malpighi and Glis-

son with ink, and Willis discovered the circle of Willis by injecting the brain
with "aqua rrnrata." Swammerdam aimed to get a pre))aration which could
be injected warm and solidify afterward. He first tried suet, but, in 1677, hit

upon wax. In 1668, de Graaf introduced an improved sj-ringe (De usu syph-
07ns), and injected the spermatic vessels with mercury. In 1680, Swammer-
dam became couAanced of the impiety of anatomy, and joined a fanatical re-

ligious sect. Before doing so, however, he published his method abroad, send-

1 Wrongly attributed b}' Baas to the publisher, Stephan Michelspacher.
The idea of representing anatomic relations by superimposed pictures was
already a feature of the Renaissance "Fliegende Blatter," was suggested by
Vesalius, and utilized in L. Thurnhey.sser's "Confirmatio" (1567) and Bar-
tisch's "Augendienst" (1583) (Choulant).

- Bidloo scolds about this in his "Gulielmus Cowper, criminis literarii

eitatus" (Leyden, 1700).

'Ruysch: Thesauri anatomici, Amsterdam, 1701-16.

^ Giacomo Leopardi: "Dialogo di Federico Ruysch e delle sue mummie,''
in his collective works.
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ing a preparation to the Royal Society in 1672, and especially training Ruysch
to its use. The latter introduced the new feature of applying the microscope
in the injection of the finer vessels. The process was subsequently improved
by Monro primus, Lieberkiihn, Prochaska, Gerlach, and others, up to the time
of Hyrtl's wonderful injections in two, three, and four different colors.^

The first crude attcnnpt at comparative anatomy was made by Marco
Aurclio Severino (15S0-lt)56), whose Zootomia DemocritcB (1645) antedates
Malpighi, Leeuwenhoek, and Swammerdam. The woodcuts show the vis-

cera of birds, fishes, and mammals, with some phases of their development,
and slight as the comparative features are, the book is the only thing of its

kind before the eighteenth century.

A remarkable comparative anatomist of the seventeenth century was
Edward Tyson (1650-1708), of the University of Cambridge, who graduated
there in 167S, and lectured on anatomy to the Barber Surgeons up to 1699.

Tyson was the first to publish elaborate monographs on the structure of the
lower animals, his memoirs on the anatomy of the porpoise (16S0), the rattle-

snake (1683), and his dissections of such animal parasites as Lumbricus latus,

Lumbricus teres (Ascaris lumbricoides), and Lumbricus hydropicus (hydatids),

being a great advance on the Anatomia porci of Copho, the first adventure
in this kind. The structures in the prepuce known as Tyson's glands are
named after him, but his most important contribution to science is his Orang-
Outang, sive Homo Sylvestris (1699), the first w^ork of consequence in com-
parative morphology. In this book Tyson compares the anatomy of man with
that of monkeys, and between the two he placed what he thought was a typical
pygmy—in reality, a chimpanzee, the skeleton of which is now in the South
Kensington Museum of Natural History. This was the origin of the "missing-
link"' idea, which so many confuse with true Darwinism. Tyson's work con-
cludes with a terminal essay setting forth that the satyrs, a;gipans, cynocephali,
and other mythical creatures of the ancients "are all either apes or monkeys,
and not men, as formerly pretended. "^ This hypothesis was accepted by
Buffon, and the existence of ape-like or })ygmy races of men was doubted until

Quatrefages (1887^) and KoUmann (1894^) proved that they have existed and
do exist in space and time.

Another important contribution to anthropology was the idea of "cephal-
"Mictric lines," conceived by the anatomist Spieghel, and which, says Meigs,*
•inay perhaps be regarded as constituting the earliest scientific attempt at
cranial measurements." These "linece cephalometricce," when equal to each
other in length, were Spieghel's criterion of a normally proportioned skull,

and iVIeigs observes that "in ascending the zoologic scale these lines approxi-
mate equality just in proportion as the head measured approaches the human
form."

The Anthropometria (1654) of Johann Sigismund Elsholtz (1623-88) is,

ris far as it goes, an illustrated scientific treatise, following the hnes laid down
by Diirer.

The invention of the microscope^ opened out a new departure
for medicine in the direction of the invisible world, as Galileo's

t(^lescope had given a glimpse of the infinite vast in astronomy.

^W. W. Keen: Early History of Practical Anatomy, Philadelphia, 1874,
im-^sitn.

2 See A. C. Haddon: History of Anthropology, New York and London,
1910, pp. 15, 16.

'A. Quatrefages: Les Pygmees, Paris, 1887.

^ J. Kollmann: Pygmaen in Europa, 1894.

M. A. Meigs: N. Am. Med.-Chir. Rev., 1861, v, 840, cited by Haddon.
^ The early history of the microscope is somewhat complex and indefinite.

An excellent account of it is given bv Charles Singer: Proc. Roy. Soc. Med.
'Sect. Hist. Med.), Lond., 1913-14, vii, 247-279.
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'rh(> (>:irli(^st of the microscopists \v;is (li(> IcariHMi .I(>suit priest,

Athaiiasiiis Kircher (l()()2-80), of l-'iilda, who was at once a

inatluMiiatician, physicist, optician, Oricntahst, musician, and

virtuoso, as well as a medical man, and who was probal)ly the first

to employ the microscope in invest ipitinfj; the causes of disease.

In his Scniiim'fon ju'stis (Rome, Ki'jS) lie not only details seven

experiments upon the nature of putrefaction, showing how maggots

and other living creatures are developed in decaying matter, but

found that the blood of plague patients was filled with a countless

brood of "worms," not perceptible to the naked eye, but to be

seen in all putrefying matter through the microscope. While

Kircher's "worms," as Frie-

drich Loeffler' claimed, were

probably nothing more than

pus-('(41s and rouleaux of red

l)lood-corpuscles, since he

could not possibly have seen

the Bacillus pestis with a 32-

power microscope, yet it is

quite within the range of

possibility for him to have

seen the larger microorgan-

isms, and he was undoubt-

edly the first to state in

explicit terms the doctrine

of a "contagium animatum"
as the cause of infectious

disease. In his Physiologia

Kircheriana he was also the

first to record an experi-

ment in hypnotism or pro-

voked catalepsy in animals

(1680-). Another early

worker with the microscope w^as Robert Hooke (1635-1703), a

mechanical genius who anticipated many modern discoveries and

inventions and who laid claim to all that were thinkable in the

period in which he lived. Hooke's Micrographia (London, 1665)

contains many fine plates, representing the histology of vegetable

structures, and the first use of the term "cell" in this connection.

This book probably inspired the works of Nehemiah Grew (1641-

1712) on vegetable histology and physiology (1671, 1682). Grew,

1 Fr. Loeffler : Vorlesungen iiber die geschichtliche Entwicklung der Lehre
von den Bacterien, Leipzig, 1887, pp. 1, 2.

- Kircher also treated of the curative powers of magnetism in his "Magnes
sive de Arte Magnetica" (1643), which contains a description of "tarantlsm."

Athanasius Kircher (1602-80).
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whom Haller styled "an industrious observer of nature in every

direction," was probably the first to consider the existence of sex

in plants.

Jan Swammerdam (1037-80), whose interest in natural history

was awakened by the fact that his father's apothecary-shop con-

tained the finest collection of exotic fauna in Amsterdam, was an

expert in microscopic dissecting long before he began to study

medicine. Having literally grown up among zoologic specimens,

he never practised, but devoted his short life to arduous and
splendid labors in minute anatomy and embryology. His career

was that of a scientific enthusiast who Hved up to the principle

aliis inserviendo consumor, and his best work is contained in the

huge Bijhel der Natuur, which Boerhaave published long after

his death (Amsterdam, 1737), comprising some 53 plates with

accurate Ufe histories, giving the finer anatomy of the bees, the

mayflies, the snail, the clam, the squid, and the frog. The draw-

ings in this collection surpass all other contemporary work in

exquisite delicacy and accuracy of detail. Swammerdam was
the first to discern and describe the red blood-corpuscles (1658),

discovered the valves of the lymphatics (1664), discovered the

luodico-legal fact that the fetal lungs will float after respiration has

taken place (1667), and, in 1677, devised the method of injecting

blood-vessels with wax, which was afterward claimed by Ruysch.

He was also no mean experimental physiologist,' studying the

movements of the heart, the lungs, and the muscles by plethysmo-

graphic methods which are almost modern.

A very great microscopist was Antonj van Leeuwenhoek, of

Delft (1632-1723), who, as an inheritor of well-to-do brewers, led

an easy-going life, the greater part of which was devoted to the

study of natural history. He had some 247 microscopes with 419

lenses, most of which were ground by himself, and once sent 26

microscopes to London as a present to the Royal Society, of which

he l)ecame a Fellow in 1680. The directors of the East India

Company sent him specimens, and even Peter the Great visited

his collection in 1689. Leeuwenhoek was a strong man of marvel-

ous industry, and during his long life he sent as many as 375

i
scientific papers to the Royal Society and 27 to the French Acad-

emy of Sciences. These Ontledingen en Ontdekkingen (Leyden,

1696) contain, in addition to a vast amount of work on animal-

' For a good account of Swammcrdam's work in experimental physiology
see W. Stirling, Some Apostlcn of PhysioIn(/y, London, 1902, pp. 34, 135,

iwith interesting illustrations. The life of Swammerdam has been made the
jsubject of a fascinating "culturhistorischer Roman," by Hermann Klencke,
ientitled Swammerdam oder die Offenbarung dcr Natur (3 vols., Leipzig, 1860),

jwhich is well worth reading for the light it throws upon social life and cul-

tural conditions in the seventeenth century.
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cula' :>iul plant histoloiiy, iiiari\- discoveries of capilal importance

to nu'iliciiic. LcMMiwciihock was tlie (irsi to (Icscrihc tlic s|)('riiiato-

zoa (orifiinally pointed out to him by the student Hamen in 1()74);

gave the first complete account of the red blood-corpuscles (1(574);

discovered the striju^d cliaracter of voluntary muscle and the

structure of the crystalline lens; was the first to see protozoa under

the microscope (1075); found mici'()()r{2;anisms in the teeth, K'vinf?,

for the first time, accin-atc figurations of bacterial chains and

clumps as well as of individual spirilla and bacilU (September 17,

1()S3); and demonstrated the capillary anastomosis between the

Antonj van Leeuwenhoek (1632-1723).

arteries and veins, which ^Vlalpighi had already seen in 1660 with-

out attaching much importance to it. It was Malpighi's discovery

and Leeuwenhoek's thorough work on the capillary circulation

which finally completed Harvey's demonstration. The portrait of

this tremendous worker represents a strong, sturdy figure in whose

countenance Richardson discerns "the quiet force of Cromwell and

the delicate disdain of Spinoza."

The greatest of the microscopists, however, was Marcello

Malpighi (1628-94), the founder of histology, who was professor

of anatomy at Bologna, Pisa, and Messina, and physician to Pope

Innocent XII (1691-94). Famed in biology for his works on the
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anatomy of the silkworm and the morphology of plants, he made an
epoch in medicine by his investigations of the embryology of the
chick and the histology and phj'siology of the glands and viscera.

The 12 plates accompanying his Royal Society memoirs, De
formatione pulli in ovo (1673) and De ovo incubato, make him the

founder of descriptive or iconographic embryology, surpassing all

other contemporary workers on the subject in the accurate nota-
tion of such minutiae as the aortic arches, the head-fold, the neural

groove, the cerebral and optic vesicles. Malpighi described the

Marcello .M:iliMt;la (lt)2S-94). (From the painting by Tabor,
Royal Society.)

ed l)lood-corpuscles in 1665 (seven years after Swammerdam) as
fat globules looking hke a rosary of red coral." He discovered
he rete mucosum, or Malpighian layer of the skin, and proved
jhat the papillae of the tongue are organs of taste. Perhaps his

•reatest work is the De pidmonibus (1661), which overthrew the
iirrent conceptions of the pulmonary tissues as "parenchymatous,"
• inonstrating their true vesicular nature, the capillary anastomosis
^etween arteries and veins, and how the trachea terminates in

jronchial filaments. Of his discovery of the capillaries (1660),
raser Harris has well said that "Harvey made their existence a
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logical n(V'(>ssity: Malpitihi made it a histolopjical ccrlainty."'

His work on tho striu'luiv of tlio liver, splo(Mi, and kidneys'- (IGOG)

did mnch to advance the i)liysi()lojj;ict knowledge of these viscera,

and his name has been eponyniically preserved in the Malpighian

bodies of the kidney and splecMi. This book also contains the first

account of tiiose lymphadenoinatous formations (general (Hilarge-

ment of lymphatics with nodules in spleen"*) which were fully de-

scribed by Hodgkin in 1832, and which Wilks, in 1856, called

Ilodgkin's disease, or pseudo-leukemia. IVIalpighi's private life

was embitt(M'ed by the coarse personal attacks of his Pisan col-

league Borelli, and by an old-time feud (of which he l)ore the

brunt) between his family and a neighboring clan of the ominous

and significant name of Sbar-

aglia. As in the case of Harvey
and John Hunter, some of his

best work was lost to posterity

by the wanton destruction of

valuable manuscripts. In per-

sonality, Malpighi was a gentle,

fair-minded, sympathetic na-

ture, and, among the sick, a

patient and devoted Asclepiad.

The memory of Malpighi is one

of "sweetness and light," and,

in his capacity for acute obser-

vation, he verified the remark

of Thoreau that the laws of the

universe are "forever on the

side of the most sensitive."

He is not only one of medi-

cine's greatest names, but one

of its most attractive person-

alities.^

The first hard blow to the doctrine of spontaneous generation

was given by the Italian naturahst, Francesco Redi (1G26-94), of

Arezzo, who confuted the idea, then current, that grubs and mag-
gots develop spontaneously in decaying matter. '^ He exposed

meat in jars, some of which were uncovered, the others being cov-

Francesco Redi (1626-94).

1 Nature, June 29, 1911, .584.

- De viscerum structura, Bonn, 1666.

^ De viscerum structura, Bonn, 1666, 125, 126.

^ A monument to Malpighi was unveiled at Crevalcuore on September 8,

1897.

* Experientia circa generationem insectorum, Amsterdam, 1671.
is also said to have been one of the first to analyze food.

Redi
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ered with parchment and wire gauze. In due coiu'se maggots

apiioared in the first two, hut, in the latter, developed on top of the

gauze. This conclusive object-lesson settled the matter, so far as

the spontaneous generation of visible creatures was concerned.

Leeuwenhoek's discovery of bacteria and the yeast plant was to

raise the question in another form and leave it in dispute until the

time of Schwann and Pasteur.

Apart from the productions of the great micrographie or morphologic
ibotanists of the seventeenth century—Hooke, Grew, Mali)ighi—some good
work was done in systematic or taxonomic botany. The EngHsh botanist,

John Ray ( 1627-1705), separated flowering from flowerless plants in his "Meth-
odus jilantarum" (London, 16S2), and further divided the former class into

monocotyledonous and dicotyledonous. Ray "stood for the whole plant," as

the botanists say, in his classification. Robert Morison (1610-830, the first

professor of botany at Oxford, made a systematic arrangement of plants in 18
classes, distinguishing them as woody and herbaceous, flower-bearing and fruit-

oearing, after the fashion of Cesalpinus (1672-80). ^ Augustus Quirinus
Rivinus (1652-1723), of Leipzig, classified the plants by the petals of the flow-

Ts (1691-99) and wTotc an introduction to botany (1690), illustrating these
.vorks at great expense from drawings by capable artists. He wi'ote a Ccmsiira

)f officinal preparations (1701), in which he classifies all useless and unde-
irable remedies, studied the diseases of Leipzig and Wittenberg, and advanced
L pathologia animato, ascribing most diseases to mites and minute worms, with
I. kind of antitoxic therapy (Neuburger). Toward the end of the century the
avorite .system of classification'of

.
plants was that of Joseph-Pitton de Toume-

ort (1656-1708), the author of Elcmens de botanique (1694) and histitutiones

ci hcrbarice (1700), in which he described 8000 species, arranged in 21 classes,

ceording to the form of the corolla. This system held the field until the
ime of Linnaeus, who, like Tournefort, exaggerated the importance of the
ower as a fundamentum diviHin)iis.

The zoologic investigations of Swammerdam, Leeuwenhoek, Redi, and
llalpighi were supplemented by the work of Martin Lister (1638-1711),
hysioian to Queen Anne, Olaus Worm (1588-1654), of the Wormian bones,
.ntonio Vallisnieri, and others, who, like the great leaders of the time, devoted
leir attention mainly to entomology.

Theoretic medicine in the seventeenth century naturally fol-

)wed the trend of physiologic doctrine, and this struck into two
ifferent paths, the iatromathematical and iatrochemical. Great
dvances in chemistry were made by Boyle, Willis, Mayow, and
jthcrs, and the period was preeminently an age of discoveries in

^tronomy and mathematical physics. Following the pubhcation
( 'opernicus' treatise on the revolution of the planets around the

in (1543), Galileo had invented the telescope in 1609, Kepler had
;itod the laws governing planetary motion in 1609-18, and New-
»n's statement of the law of gravitation (1682) was followed by
n' publication of his Principia in 1687. Logarithms were in-

nted by Napier (1614) and Briggs (1617), Descartes founded
lalytic geometry in 1637, Pascal published his contributions to

^ Morison: Prseludia Botanica, 1672, and Plantarum Historia Universalis^
80.
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the tlu'ory of jirohaliilit ics in 1(1") t, while Nowton created Ihe differ-

ential calculus in KHi'Mit), and stated th(^ binomial theorem in

\{){)\). \\m (;uerick(\ a l)ur}»;omaster of Magdeburg, invented the

air-pump in Itll 1 : Toiricelli, the barometer in 1643; and Hooke, a

compound microscope in 1()()5. Such important discoveries and

inventions as tliese w(M-(> not without their influence upon medicine.

The latromathematical School, by which all physiologic; happen-

ings were treated as rigid consequences of the laws of physics, w'as

represented by Descartes,

Borelli, and Sanctorius.

The protagonists of the

latrochemical School, which

regarded all vital phenom-
ena as chemical in essence,

were van Hclmont, Sylvius,

and Willis.

The De homine of Ren6
Descartes (1662) is usu-

ally regarded as the first

European text-book on

physiology, although it was

only a popular and theoretic

exposition of the subject.

In this respect, Sir Michael

Foster has Ukened it to

Herbert Spencer's Princi-

ples of Biology. It treats

of the himian body as a

material machine, directed

by a rational soul located

I ^^^^i^l ^^ the pineal gland. Des-

I ^ cartes grasped the dynamic

life ^1 iniportance of Harvey's dis-

^^' ^" covery, but, like all his con-

Rene Descarte-s (1590-1050). temporaries, was a theoretic

Galenist in ascribing the

movements of the heart to its internal fire or heart. In his treatise,

Des passions de Vame (1649), he gives the first experiment in reflex

action—the familiar one of making a person bat his eyes by aim-

ing a mock blow at them—with the correct explanation of the

phenomenon.
The mechanical view of the human organism was applied in a

striking way by the Neapolitan mathematician, Giovanni Alfonso

Borelli (1608-79), whose De motu animalium (1680-81) at once

suggests a follower of Harvey. A pupil of Galileo, Borelli profited
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much by a long association with his colleague Malpighi, and his

rigorous mathematical reasoning swept away many current super-

stitions about the true functions of the muscles, the lungs, and the
stomach. He treated locomotion, respiration, and digestion (the

grinding and crushing action of the stomach) as purely mechanical
processes. His ultimate theory of muscular action was dubious,

as based upon the erroneous idea that a contracting muscle actu-

ally increases in bulk l\y reason of a fermentation started in its

substance from a liquid discharged through the nerves—the
succus nerveus—which was
Borelli's substitute for the

Galenic "animal spirits."'

In this way Borelli origi-

nated the neurogenic the-

ory of the heart's action,

in virtue of which the

heart-beat is attributed to

the action of extrinsic or

intrinsic nerves.

The extreme of iatro-

physical doctrine in Italy

was reached by Malpighi 's

pupil, Giorgio Eaglivi

(1668-1706), whom Clem-
ent XI appointed to the

chair of medical theory in

the Collegio della Sapienza.

Disgusted, as a student,

with the fact that medical

practice was no longer

guided by experience but

had become a monstrous

assemblage of heterodox opinions, Baglivi devised a theoretic

system of his own.

Ho pushed the mechanical allegory to the extent of dividing the human
machine into innumerable smaller machines, likened the teeth to scissors, the

ilicst to a bellows, the stomach to a flask, the viscera and glands to sieves, the

heart and vessels to a waterwork (Neuburger^).

But directly he entered the sick-room, Baglivi dropped all these

fine theories as the conclusions of immature laboratory logic. He
was a highly successful physician, a true follower of Hippocrates

Cuovanni Alfonso Borelli (lGOS-79).

' For the detailed history of this doctrine, see M. del Gaizo: Atti d. r.

Arcad. med. chir. di Napoh,"l916, Ixx. 85-107.

- Neuburger: Puschmann's Handbuch, Jena, 1903, ii, 53.

17
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at llu> IxHlsiilo, aiul ho (IhhI of hard work. "To froqiiont sociotios,"

ho said, "lo visit hl)rari(>s, to own vahiahlc unread books or shine in

all the journals do(>s not in the least confrihute to the comfort of

the siek."

The men of the latroiiiallKMuatical School knew oi' eared little

about \hr new science of chemistry, and their efforts finally

dwindled away into such sterile eccentricities as Archibald Pit-

cairti's att(Mnpt to base the whole of medical practice upon mechan-
ical jirinciples, Ivlward Barry's attempts to estimat(» a man's a^o

from the fre(iuenev of his pulse, or C'liiford ^^'intringham's efforts

to weigh an individual spermatozoon. But the effect of mathe-

matical and experimental physics upon medicine was manifested

in moiv imjiortant ways, notably in the first attempt to put pulse

counting and clinical thermometry upon a working basis.

In the fifteenth century Cardinal Cusanus (Nikolaus Krebs of

Cues) (1401-64^, a Roman Cathohc churchman who was a good

mathematician, made some timely suggestions in his Dialogue on

Statics (1450) as to the possible clinical value of weighing the })lood

and the m-ine, and of comparing the frequency of the pulse and

respiration in disease with that in a normal control, as estimated

by the clepsydra, or water-clock. These, however, were not put

into effect or carried into practice, and remained unnoticed by
succeeding generations. Between 1593 and 1597, as Dr. Weir
Mitchell has shown,- Galileo had invented a rude thermometer or

thermoscope, and as early as 1600 Kepler had used pulse-counting

to time his astronomic observations. Later, Galileo conceived the

idea of using his own pulse to test the synchronous character of a
pendulum's vibrations, which led him to the converse proposition

of measuring the rate and variation of the pulse by a pendulum,

much as a metronome is used to check the tempo of music. These
ideas were appropriated and utilized in a remarkable way by
the celebrated Paduan professor, Santorio Santorio (1561-1636),

usually called Sanctorius. In his commentary on the first book
of the canon of Avicenna (Venice, 1625), Sanctorius describes a

clinical thermometer^ and a pulsilogium, or pulse-clock, of his own
devising, inventions which soon passed into the limbo of forgotten

things for nearly a hundred years. Sanctorius was also the clever

inventor of instruments for extracting stones from the bladder and

1 See C. Binz: Deutsche mecl. Wochenschr., Leipz. u. Berl., 1898, j^xiv,

640; and J. J. Walsh: Old-Time Makers of Medicine, New York, 1912, pp.
336-348.

2 See S. Weir Mitchell: The Early History of Instrumental Precision in

Medicine, New Haven, 1892, p. 10 et seq.

' Drebbel is usually regarded as the inventor of the air thermometer,
Galileo, of the spirit thermometer, and Roemer, of the mercurial thermometer.
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foreign bodies from the ear, as also a trocar, a cannula, and a hy-
groscope. His medical fame today is best associated with the fact

t hat he founded the physiology of metabolism through his experi-

ments and data upon what he called the "insensible perspiration"

of the body. The frontispiece plate in later editions of his Ars de

statica medicina (1614), representing the famous Paduan seated

in his steelyard chair, in act to weigh himself for a metabolism ex-

periment after a meal, is a familiar human document in the annals

of medical illustration.

The physical theory of vision, which might be styled the

ground-bass of ophthalmology,

owes its development mainly to

the work of great astronomers

and physicists. The Ad Vitel-

lionem, Paralipomena, of the

astronomer Kepler (Frankfort,

1604), contains a treatise on vi-

sion and the human eye in which
is shown for the first time how
the retina is essential to sight,

the part the lens plays in refrac-

tion, and that the convergence

of luminous rays before reach-

ing the retina is the cause of

myopia. In the Dioptrica of

Rene Descartes (1637) the eye

is compared to a camera ob-

scura, and its accommodation
is shown to be due to changes

in the form of the lens. It

was Edme Mariotte (died 1684)

who proved that a luminous eye

is due to reflection of light, and
discovered the blind spot in the

retina (1668). A remarkable
pioneer in physiologic optics

was the Jesuit astronomer Christoph Scheiner (died 1650), of

Vienna. In 1587 Aranzi had demonstrated the reversal of the

image projected on the retina in cattle, and had shown the lateral

entry of the optic nerve. In his Oculus (Miihldorf, 1619) Scheiner

gave an ingenious demonstration of how images fall on the human
retina, noticed the changes in curvature of the lens during accom-
modation, and illustrated accommodation and refraction by the

pin-hole test which bears his name.
The founder of the latrochemical School was the Belgian mys-

Sanctorius on the Steel^yard. (From
his Ars de statica medicina, Leyden,
1711.)
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tic .Ic\in l^aptislc van Helmont ( 1 oTT-Kil 1), who. hcforc he

sIikHihI iiu'dicinc, was some liino a Capucliin friar. Like his

luastiT, Paraci>lsus, van Hchnont holicn'cd that each nuilcrial

process of the body is |)resi(le(l ov(>r by a special arduous, or spirit

(which lie calls Bias), and that these jihysiologic processes are in

themselves purely chemical, beinjj; due in each case to the agency

of a special ferment (or (las). Each (Jas is an instrunuMit in the

hantls of its special Bias, while the latter are presid(>d over by a

sensory-motive soul (anima sensitiva motivaque) , which van Hel-

mont locates in the pit of the stomach, since a blow in that region

destroys consciousness. He was the first to rec^ognize the johysio-

logic importance of ferments and gases, particularly of carbonic

acid, which he described as gas

sylvestre, and his knowledge of

the bile, the gastric juice, and
the acids of the stomach was
considerable. He gives a fair

account of the nature of wound
infection in the jargon of his

time, and had some notion of

immunity and possible im-

mune sera (Osier). His claims

to the discovery of carbon

dioxid (CO2) are somewhat
vitiated by the fact that he

regarded this "gas sylvestre,"

formed in vinous fermentation,

as identical with the gas in the

Grotto del Cane in Italy, and
with the dunste, or deadly

vapor of burning charcoal, the

former of which is CO2, the

latter carbon monoxid (CO). Van Helmont introduced the gravi-

metric idea in the analysis of urine, and actually weighed a number

of twenty-four-hour specimens, but drew no deductions of value

from his measurements.

Physiological chemistry was divested of most of the fantastic

trappings which van Helmont gave it by the Leyden professor,

Franciscus de le Boe, or Sylvius (1614-72), and his pupils, Wilhs,

de Graaf, Stensen, and Swammerdam. Sylvius, who did for

Harvey's ideas what Pare had done for those of Vesalius, has been

described by Sir Michael Foster as an expositor, rather than an

investigator, of science, but even as a teacher, and there were none

greater in his time, he was wonderfully fertile in original ideas

about the function of the ductless glands, acidosis, the thermal

Jean Baptir^te van Helmont (1577-1644)

J
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and tactile senses, and other things of moment today. He was

the first to distinguish between conglomerate and conglobate

glands, but his relation to the Sjdvian fissure, as described in his

Di.^putafiones mediccv. (16G3), is obscure. He regarded digestion

as a chemical fermentation, and recognized the importance of the

saliva and the pancreatic juice. His best service to medicine was

that he took a firm stand upon the ultimate identity of organic and

inorganic processes in chemistry, and that, in his httle infirmary of

twelve beds at Leyden, he was one of the first to introduce ward

instruction in medical education.

Franciscus Sylvius (1614-72).

The Dutch followers of Sylvius, Stophan Blankaart and others, rccom-
niended enormous quantities of the newly imported novelties, tea and coffee,

as panaceas for acidity and blood-i)urifiers. The universities of Jena and Wit-
tenberg espoused his doctrines, and Daniel Sennert, at Wittenberg, was one
nf his warmest adherents. In Paris, Vieussens, who was the first to make
diemical examinations of the blood, was his only follower. The Paris Faculty
and Gui Patin condemned his system as the "novvcajde impcrtinenle du siecle."^

The leading English exponent of chemiatry was Thomas Willis

fl621-75), a Wiltshire farmer's son, who graduated from Christ

Church College in 1639, was Sedleian Professor of Natural Phil-

osophy at Oxford in 1660, and, moving to London in 1666, acquired

1 Neuburger: Op. ciL, p. 58.
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lh(> lariit^si f:>sl)i()ii:il)l(> piactici^ of his day. Willis's "Con'hri

AiKit(tni(>" (l(i(>h, in th(> preparation of wliich he was f>;r('atly in-

dc'htod to Kichard Lower and to Sir ( 'hristoplier Wren (who illus-

trated it), was the most coniplele and aci'urate account of the

nervous system which had hitherto ai)peai'ed. It contains the

elassihcatioii of the cerebral nei\-es, which lield the field up to the

tim(> of Soemmerring, the first description of the eleventh cranial

(spinal accessory) nerve or "nerve of Willis," and of the hexagonal

network of arteries at the base of the brain which is called by his

name. His reasoning about the physiology of the nervous system

was, in many respects, erroneous and obscure, and this obfuscation

Thomas Willis (1621-75).

has caused some writers, Sir Michael Foster, for instance, to over-

look his just merits as a clinician. W^illis was, hke Sydenham,
Heberden, and Bright, a remarkable example of the capacity of

the English physicians for close, careful clinical observation. He
made the best quahtative examination of the urine that was
possible in his time, and was the first to notice the characteristic

sweetish taste of diabetic urine, thus establishing the basic prin-

ciple for the diagnosis between diabetes mellitus and the insipid

form. In his London Practice of Physic (16850 he described

1 Pp. 431, 432.
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the Erb-Goldflam symptom-complex (myasthenia gravis), and in

his De febribus, he gave the first account of epidemic typhoid
fever as it occurred in the troops of the Parhamentary Wars
(1643')- He was also the first to describe and name puerperal

fever. His works on nervous diseases (1667-) and on hysteria

(1070^) are justly esteemed for their many striking chnical pictures,

of which his description of dementia paralytica is perhaps the

most important. A good example of his talent for locating and
isolating important facts is his observation of a deaf woman who
could hear only when a drum was beating. This phenomenon
is known in modern otology as paracusis (or hyperacusis) Willisii,

the test for paracut ic hear-

ing being made in the clin-

ics by placing a vibrating

tuning-fork on the head of

a deaf patient or by means
of the ''noise machine"
recentl,y devised by the

Viennese otologist, Robert
Barany, Willis's Pharma-
ceutice rationalis (1674)

gives a valuable epitome

(jf the materia medica of

his time.*

Regner de Graaf (1641-

73), of^Schoonhaven, Hol-

land, was the first to study

the pancreas and its^secre-

tions before the time of

Claude Bernard. In his

disputation on the nature

and use of the pancreatic

juice (1664^), he describes

his method of collecting

the secretion by means of a temporary pancreatic fistula, noting

the small quantity of the juice secreted and its acid character.

The monograph is embellished with a picture of the dog employed,

showing receptacles depending from a parotid and a pancreatic

fistula. De Graaf also employed an artificial biliary fistula to

1 De febribus, London, 1659, 171 et scq.

• Pathologitr cerebri ct nervosi generis specimen, Oxford, 1667.

^ Adfectionum quse dieuntur hysterica;, etc., Leyden, 1670.

'' The second part has been praised by Osier (Practice of Medicine, 8th ed.,

1912, p. 119) for its description of whooping-cough.
* De Graaf: Disp. med. de natura et usu succi pancreatici, Leyden, 1664.

Regner de Craaf il()41-73).
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(•()ll(M't th(^ liilc, in wliicli he was |)n'C('(l('(l, however, by M:ili)i<i'hi.

In KidS' he puhlisluHl ;i classic account of llic tcsticl(\ wliicli ho

(l(>scrihoil as inaclc up of small tubes foklccl up into lobules. This

work also contains an essay on the use of clysters, wliicli were then

coniinti- into fashion. In 1672 apj^oarod his work on the ovary,

containinj:; th(> iii-st account of the structures which Haller called,

in honor of his name, the (Iraafian vesicles {vesicukv (rra(ijiana').

A jirominent German physiologist of this period w-as Johann

Bohn (1040-1719), of Leipzig, who experimented upon the decapi-

tated frog (168()-) in an entirely modern spirit, declaring the reflex

phenomena to be entirely material, as against the current view^ of

"vital spirits" in the nerve-fluid. He showed that the pancreatic

juice is not acid and that the nerves do not contain a "nerve-

juice." As professor of anatomy (1668) and city physician (1691)

at Leipzig, then famous for the medico-legal decisions of its faculty,

Bohn made his mark in forensic medicine, particularly bj- his

treatise on lethal wounds (1689).

Important researches in the physiology of digestion were made
by the Swiss anatomists Peyer and Brimner.

The name of Johann Conrad Peyer (1653-1712), of Schaff-

hausen, Switzerland, wall always be associated with the lesions

of Peyer 's patches in typhoid fever, although he held that these

glands, which he discovered in 1677,^ were not conglobate or

lymphatic, as we now^ know them, but conglomerate, secreting, as

he believed, a digestive juice. He gives an interesting cut of the

Peyer glands in the small intestine and the solitary follicles in the

large intestine. He also w'rote on the physiology of rumination

{Merycologia, 1685).

Johann Conrad Brunner (1653-1727), of Diessenhofen, Swit-

zerland, discovered Brunner's glands in the duodenum of dogs and
man in 1672, publishing his results in 1687."* He believed that

they secreted a juice similar to that of the pancreas. He also

made experimental excisions of the spleen and pancreas in the dog

in 1683,^ keeping the animal alive, with normal digestion, for some
time after. In one of these excisions he found that the dog had

extreme thirst and potyuria, w^hich would seem to be a pioneer

experiment on the internal secretions of the pancreas.

Niels Stensen (1648-86), or Steno, of Copenhagen, was, hke

1 De Graaf : De virorum organis generationi in.«ervientibus, Leydcn, 1668.

-Bohn: Circulus anatomico-physiologicus, Leipzig, 1686, 460. Cited by
Xeuburger.

^ Peyer: Exercitatio ariat. med. de glandulis inlestinorum earumque usu
et affectionibu?, Schaffhausen, 1677.

'' Brunner: De glandulis in duodeno intestine dotectis, Heidelberg, 1687.

' Experimenta nova circa pancreas, Amsterdam, 1682.
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Athanasius Kircher, a physician-priest, and, also like him, a man
of wonderful versatility. He was at once a great anatomist,

physiologist, geologist, and theologian, and became Bishop of

Titiopolis some time after his conversion from the Lutheran to

the Catholic faith in 1667. In anatomy, his name is permanently
associated with the excretory duct of the parotid gland (Steno's

duct), which he discovered in the sheep in 1661.^ In the same year
he investigated the glands of the eye and, in 1664,- came his ob-

servations on muscles and glands in which he recognizes the mus-
cular nature of the heart. His Paris discourse on the anatomy of

Niels Stensen (164S-S6).

Ithe
brain (1669^) contains much acute criticism of the physiologic

errors of his time, particularly those of Willis, who located common
sense in the corpora striata, imagination in the corpus callosum,
and memory in the cortical substance. Stensen's further studies
on the physiology of muscles (1667*) treat the subject from a

^Steno: Observationes anatomica\ Loydon, 1GG2.

- De miisculis et glandulis observationum specimen, Copenhagen, 1664.
^ Discours sur I'anatomie du cerveau, Paris, 1669.

* Elementorum myologise specimen, seu musculi descriptio geometrica,
Florence, 1667.
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purely iiUM'lKinical and mal licinat ical standpoiiil , rcf^anliii^ the

individual nuisclcs as parall('l('pi]HMls. and opposiufz; the view

entertained l\v H()i(>lli that the increase in size of a nuiscle is due

to I he inllux of h\|Mtthetic juices. Stensen was also one of the

l(vuiin<!; founders of <;(M)lo<j;y. In 1883, a bust over his tomb, in

tlie Hasiliea San Lorenzo in Florence, was erected and unveiled

by geologists of all nations. His treatise, De solido intra solidum

(1GI)9), contains, after Avicenna and Fracastorius, the most
important work on the production of strata, fossils, and other

geologic formations. He was led to geology by the dissection of

the h(\ul of a dog-fish, the teeth of which made it clear to him that

the "glossopetroc" found in Tuscany w'erc in reality fossil teeth.

The story of Stensen's conversion to Catholicism by a sister of the

faith, and of his devotion of the better half of his short life to the

fuithering of its cause alone, is one of the romantic episodes of

human history.

Francis Glisson (1597-1677), of Rampisham in Dorsetshire,

was a graduate of Cambridge and Regius Professor of Physic in

that University for some forty years. He was also one of the

founders of the Royal Society and president of the Royal College

of Phj'sicians in 1667-69. As anatomist, physiologist, and pathol-

ogist, Glisson was highly praised by Haller and Virchow, and his

name is famous for three important things: He gave the original

and classic account of infantile rickets, with an early note of

Barlow's disease (16500, he gave the first accurate description of

the capsule of the liver investing the portal vein (Glisson's capsule)

and its blood-supply (1654^), and employed suspension in spinal

deformities (1660). Before Haller, he introduced the concept of

"irritability" as a specific -property of all human tissues (1677^).

Ghsson's view of this property was, however, purely metaphysical,

bound up with the current notions about "vital spirits," and, in

consequence, it had no effect upon the physiology of his time.

The most brilliant outcome of Harvey's experimental method

was in the clearing up of the obscure matter of the physiology of

respiration, which, up to the time of Lavoisier, was entirely the

work of English scientists. Before Harvey's day, men still be-

lieved, with Galen, that the object of respiration was to cool the

fiery heart, the purpose of the chest movements being to introduce

air for generating vital spirits by the pulmonary vein, and to get

1 Glisson: De rachitide sive morbo puerili qui vulgo the rickets dicitur,

tractatus, London, 16.50. Tiie earlier work of Daniel Whistler: De morbo
puerili Anglorum (1654) is without originality and was probably based upon
information gained from Glisson (Norman Moore).

2 Anatomia hepatis, London, 1654.

' De ventriculo et intestinis, London, 1677.
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rid of the heart's smoky vapors by the same channel. This Galenic

notion was not a mere piece of symbolism, as in Richard Crashaw's
poem on St. Teresa (The Flaming Heart), but was part and parcel

of actual belief about the physics of the circulation. "Before

Harvey's time," says Allbutt, "respiration was regarded not as a

means of combustion but of refrigeration. How man became such
a fiery dragon was the puzzle." Harvey's demonstration showed
that the blood is changed from venous to arterial in the lungs, but
beyond that point, as even Pepys has recorded in his Diary, no one
could tell how or why we breathe.^ The successive steps in what
Sir Clifford Allbutt calls "the pathetic quest for oxygen" were
as follows: First, the distinguished chemist Robert Boyle (1627-

91) made experiments with flames and animals in vacuo (1660),

demonstrating that air is necessary for life as well as for combus-
tion.- Next, Robert Hooke (1635-1703), in 1667,^ showed, by
Mowing a bellows briskly over the open thorax of a dog, that arti-

ficial respiration can keep the animal alive without any movement
of cither chest or lungs. This experiment, which had also been
|)( rformed by Vesalius, proved that the essential feature of respira-

tion is not in its intrinsic movements, but in certain blood changes
lin the lungs. The next step was made by Richard Lower, of

Cornwall (1631-91), an able physiologist and successful practi-

tioner, who was the first to perform direct transfusion of blood

i'rom one animal to another (February, 1665^), and who, with
pchneider, overthrew the old Galenic idea (even upheld by Ves-

ilius) that the nasal secretions originate in the pituitary body
'1672^). About 1669^ Lower injected dark venous blood into the

nsufflated lungs, and concluded that its consequent bright color

' "But what among other fine discourse pleased me most was Sir G. Ent
iliout Respiration; that it is not to this day known or concluded among ph3^si-

•laiis, nor to be done either, how the action is managed by nature, or for what
ISC it is," Pepys' Diary, Mynors Bright's ed., London, 1900, v, 191.

- R. Boyle: Nova experimenta physico-mechanica de vi aeris elastica,

; ittmlam, 16G9.

^ R. Hooke: "A supply of fresh air necessary for life," Phil. Tr., 1667,
.ond., 1700, iii, 66.

' R. Lower: "A method of transfusing blood," Phil. Tr., 1666, Lond.,
(00, iii, 226-232. Denys of Paris was the first to transfuse in man (June 1-5,

t'iii7), after which Lower performed the operation on Arthur Coga, before the
tnyal Society (November 23, 1667). The case of Innocent VIII (1492) is

)ri)l)ably apocryphal. (See Jour. Am. Med. Assoc, Chicago, 1914, Ixii, 553;
y.\:\.}

^C. V. Schneider: De catarrhis, Wittenberg, 1660-62. R. Lower: "Dis-
iTtatio de origine catarrhi in qua ost(>nditur ilium non provenire a cerebro,"
(1 liis Tractatus de corde, London, edition of 1680, 163-175. This discovery
ocnlizpd catarrh in the air-passages and did away with the endless recipes for
l)urging the brain" (Neuburger).

*^ R. Lower: Tractatus de corde, London, 1669.

J
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was duo to the fact that it had alisorhcd sonic of the air passing;

throufiih tlie hiii^s. l-inally John Mayow ( l()i;i-79), another Cor-
nishnum, deinonstniteil, in a scii(>s of convincing exi^criments, that

the dark venous blood is ciianfj;ed to bright red by taking up a cer-

tain int^rechent in this air which, as l)einf»; a constituent of nitre

(KXO:{), he termed the ifj;neo-aerial particles or niti'o-aerial spirit

of air. Mayow was thus, in a sense, very close to the actual dis-

covery of oxygen, and he fully grasped the idea that the object of

breathing is simply to cause an interchange of gases between the

air and the blood, tlu^ former giving u]) its nitro-aerial spirit (oxy-

John Mayow (1643-79)

.

gen) and taking away vapors engendered by the blood. He saw

that the maternal blood supplies the fetus not only with food, but

with oxygen ("nifro-aer"), and was the first to locate the seat of

animal heat in the muscles, an idea which fell into abeyance until

Helmholtz demonstrated it anew in 1845. He also discovered the

double articulation of the ribs with the spine, and discussed the

function of the intercostal muscles in an entirely modern spirit.

Mayow was a chemist and physiologist of true genius, and his

Tradaius Quinque (1668) deservedly ranks today with the very

best of the English medical classics. Professor Gotch has shown
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how his ideas were disregarded and discredited through the errors

in a garbled Enghsh abstract of his Latin text, which some hter-

ary hack had made for the Royal Society.^

In the latter half of the seventeenth century, internal medicine

took an entirely new turn in the work of one of its greatest figures,

Thomas Sydenham (1624-89), of Winford Eagle, the reviver of the

Hippocratic methods of observation and experience, who en-

nobled the practice of physic through those qualities of piety, good
humor, and good sense, which Edmund Burke declared to l)e the

genius of the Enghsh race. Educated at Oxford and Montpellier,

but afterward a Puritan

captain of horse in the civil

wars, a "trooper turned

physician," as he was
called, Sydenham's rela-

tion to medicine was that

of a man of action. A
typical Saxon, by no means
devoid of nil admirari, yet

rich in the Saxon's special

uit't of manly independ-

ence and "saving common
sense," he stood apart from

;ill the medical theorizing

and scientific experimenta-

tion of his time, disre-

garded all his predecessors

save Hippocrates, and
knew nothing whatever of

Vesalius, Harvey, Mal-
pighi, or Mayow. His four

favorite books were Hippo-

crates, Cicero, Bacon, and
Don Quixote, and his per-

sonal attitude toward his

contemporaries was indifferent or scornful. This narrowness and

laloofness cost him dear, for he complained bitterly of the neglect

jand oi)position of his own profession, yet it was the very secret of

Ihis success as an internist. His theory of medicine was simple.

JThe human mind is hmited and fallil)le, and to it final causes must

Iremain inscrutable. Scientific theories are, therefore, of httle

Thomas Sydenham (1624-S9). (From a
painting by Mary Bcale.)

'Francis Gotch: Two Oxford Physiologists, Oxford, 1908, pp. 35-38.

|See, also, the brilliant chapters on the physiology of respiration in Sir Michael
'Foster's "Lectures on the History of Physiology," Cambridge, 1901. 174-199;
224-254.
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valur to tlu> practitioner since, at the bedside, he must rely upon
liis powers of ol)servation and his fund of experience. Sydenham
refj;ard(Hl disease as a d(n'(>loi)niental process, running a re{i;ular

coui*se, willi a natural history of its own. Mich dis(>ase helonf>;ed

to a certain definite sjjccies, whicli could be described and classified

as .a botanist does plants.^ Pathology for him was summed up in

the Tlippocratic theory of concoction of the humors of the l)ody

and the sul)se(iuent (hscharge of the 7natcrie,s morbi. Hipix)crates

was his jiattern, and more than any other medical man he re-

sembles the Father of Medicine in his mode of portraying disease

and his dignified ethical regard for his patients, holding himself

"answerable to (^.od" for tluMr care and, himself a martyr to stone

and gout, a fellow-sufferer along with them. This power of im-

aginative sympathj^, a trait not usually found in the self-centered

Saxon, is prominent in Sydenham's portrait as painted by Mary
Beale, representing a Puritan in bearing, hke Cromwell or Milton,

yet a beautiful face withal, the fine brow, melancholy eye, and

sensitive mouth revealing a nature stoical rather than harsh, sad

rather than sour, as of a Puritan under protest.

Sydenham's theory of "epidemic constitutions," or genius

epideniiais, maintains that contagious diseases are influenced by

cosmic or atmospheric influences which may change their type,

that they may spring from miasms from the bowels of the earth,

that they may have long periods of evolution and seasonal varia-

tions, and that some diseases may be mere variants or sub-varieties

of others.^ Some features were revived in von Pettenkofer's

theory of the "soil" (Boden) and "soil-water," and the best part

of it survives in Pasteur's theory of the origin of epidemics from

strengthening or weakening of viruses by environmental condi-

tions. Sydenham's studies in the geography and meteorology of

epidemic diseases and the rhythmic periodicity of their recurrence^

make him, with Hippocrates and Baillou, one of the main foun-

ders of epidemiology. Studies of the relation of disease to the

weather, a matter of comment even in the diaries of Pepys, Evelyn

and Swaft, continued to be made even up to the time of Bright.

The clinical reputation of Sydenham rests to-day upon his first-

hand accounts of diseases, such as the malarial fevers of his time,

1 "Primo expedit, ut morbi omnos ad definitas ac certas spocies revocentur,

eadem prorsus diligentia ac d/cpt/Seta qua id factum videmus a botanicis-

scriptoribus in suis phytologiis." Cited by Neuburger.
2 See, M. Greenwood: Proc. Roy. Soc. Med. (Sect. Epidem), 1919, xii,

55-76; F. G. Crookshank: Ibid., 1920, xiii, 159-184; and Sir. H. Rolleston:

Jour. Am. Med. Ass., Chicago, 1920, Ixxiv, 1495-1497.

^ For the mathematical theory of periodicity see Sir Ronald Ross, Proc.

Roy. Soc, Lond., 1916, ser. A, xcii, 204-230, and the curves in A. Magelssen's

article, "Genius epidemicus," Janus, Amst., 1906, xi, 561-575.

i
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gout, scarlatina, measles, hronehopneunionia {peripneumonia vern)^

ant! i)l('ur()pnounionitis {peripneumonia notha), dysentery, chorea,

and hysteria. His treatise on gout (16830 is esteemed his master-

work. In 1672 he described the articular and muscular pains of

dysentery, and, in 1675, gave a full account of scarlatina as it pre-

vailed in London (1661-75), separating the disease from measles

and identifying it by its present name. The Di.ssertatio Epistolaris

(1682) contains his classic account of hysteria; and his differentia-

tion of chorea minor is to be found in his Schediila Monitoria

(1686). In therapeutics, Sydenham popularized the use of Peru-

vian bark and was the innovator of fresh air in sick-rooms, horse-

back riding for consumptives, cooling draughts in small-pox, steel

tonics in chlorosis, and the liquid opiate which bears his name.
His prescriptions consisted largely of vegetable simples, and he

avoided the filthy ingredients recommended, even in the London
Pharmacopoeia of his time. He was an extensive but not an in-

tensive blood-letter, applying venesection in almost every disease

known to him, but with discretion. His Processus integri (1692),

containing his therapeutic scheme, was the vade niecum of the Eng-
lish practitioner for more than a century, and an Oxford enthusiast

is said to have committed it to memory. The influence of Syden-
ham lasted unto the advent of the Vienna School and beyond it.

A remarkable follower and protege of Sydenham was Walter
Harris (1647-1732), of Gloucester, physician-in-ordinary to Charles

II and William III. His treatise on acute diseases in infants (1689),

remarkable for some prevision of the doctrine of acidosis, was re-

printed and translated many times and held the field until the time
3f Underwood (1784).

A group of important monographs wliich deserve mention in connection
\ath Sydenham's work comprises Tobias Cober's Observationes castrenses

160G), noting the relation between typhus fever (morbus Hungaricus) and
pediculosis; the De inirabili strumas sanandi (1609) of Andre du Laurens, an
'arly historic record of the King's Evil, in which the contagiousness of scrofula
s maintained {struma contagiosus morbus est) ; Spieghel's extensive account of

nalarial fever {De semitertiana, 1624); Daniel Sennert'.s treatises on scurvy
1624), dysentery (1626), and fevers (1627^); Diemerbroek on the plague
1646'), Glisson's original account of rickets (1650^), Thuillier's experimental
nvcstigation of ergotism (16.57^), Hofer on cretinism (1657''), Wepfer on the
lemorrhagic nature of apoplexy (1658^), Solleysel's account of the transmission

^ Tractatus de podagra et hydrope, London, 1683.

-Sennert: De febribus, Leyden, 1627.

' Diemerbroek: De peste, Arnheim, 1646.

* Glisson: De rachitide, London, 1650.

^ThuiUier: J. d. sgavans, Paris, 1676, iv, 79.

* Hofer: Hercules medicus, Vienna, 1657, p. 4.3.

^Wepfer: Observationes anatomicaj ex cadaveribus eorum quos sustulit
ipoplexia, Schaffhausen, 1658.
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of jilamhTs from liorso to horso (KiCvl'), (Jidcon Ilarvcy on scurvy (l()7r)), Mor-
ton's I'hlliisioloiiiu, sumininfi; up tlic kno\vl('(lfj;(> of his time (KiS!)), and Stahl
on diseases of the jjortal system (KiUS-). Ac('or(hnfj; to (iarrod, black urine

(alcaptonuria) was observed by (1. A. Scrilionius (KlOiO and Zacudis Lusilanus
(ll>49). FrederiU Dekivers, of Leyden, first detected albumen in tiie urine

(1(594) by boilinij; in the jiresonco of acetic acid (lObsteiii). In Kill, l''elix

Platter (io;il>-l()l 1) n^ported the first known case of death from hypertroi)hy
of till- thymus ^land in an infant. In KlKl l^'raneois Citois described "I'oitou

colic," which lonii afterward was found to be lead-colic. Beriberi was first

described, from Mast Indian cas(>s, by the Dutch i)hysicians, .lacob liontius

(lt)42)*and Nicholas Tulp (1().")2'). Bontius also described tropical dy.sentery

in Java. Yaws (huhas) was d(>scribed by William Piso, in his I)c medicina
Brasilinisi (164S^). Sir John Floyer's Trcntm' on Asthma (KiOS) gives a
postmortem of jiulmonary emphysema, and assigns as tho caus(> of spasmodic
a.sthma ''a contracture of the muscular fibers of the hnnu^hi." The Memoirs
of tho Earl of Clarendon (Itvi'i) contain a case of angina pectoris. In this

group we may also include I'^elix Platter's Praxis medico; (1()02-S), containing
the first att(>mpt at a systematic c'lassification of diseases, the Mcpidrhrctum
of Theophile Bonet (1679), a collection of all the postmortems of the sixteenth

and s(>venteenth centuries, Walter Harris's book on diseases of cliildren (1()S9^),

the pediatric treatise (1697') of John Pechey (1655-1716), and the treatises on
medical jurisprudence by Fortunato Fedeli (1602*), Rodericus a Castro (1614"),

and Paolo Zacchias (1621-35"'). Fedeli's littU; book has an interesting copper-
plate frontispeico, in which the attestation of virginity and time of delivery,

the jurisprudence of ])oi.soning, lethal wounds, hereditary disease, torture,

monsters, and tlie formation of the fetus are amusingly "featured," showing
the interest which these subjects had acquired; and Paolo Zacchias (15S4-
1659). who was protomcdicus of Rome, physician to Popes Innocent X and
Alexander VII, is replete with medico-legal information, particularly on wounds
of the eye and the jurisprudence of insanity, of which he gives an excellent

classification. An important work on the medico-legal relations of surgery
was published in 1684" by Nicolas do Blegny (1652-1722), who also founded
the first medical journal (1679^-) and made the first city directory (1684).

Medical jurisprudence was not studied in a critical spirit before the seven-
teenth century, and up to this time medical ethics and jurisprudence were
simply regarded as phases of state medicine. Germany made many contribu-
tions to forensic medicine and medical ethics in this period, such as Ludwig
Hoernigk's Politia medica (1638"), Paul Ammann, on lethal wounds (1690"),

Gottfried Welsch, on lethal wounds (1660) and plural births (1667''), Melchior
Sebiz, on the signs of virginity (1630^^), and J<jhann Bohn on lethal wounds

1 de Solleysel: Le parfait mareschal, Paris, 1664.

- Stahl: De vena portse, porta malorum, 1698.

'Bontius: De medicina Indorum, Leyden, 1642, 115-120.

*Tulp: Observationes medicse, Amsterdam, 1652, 300-305.

5 See E. W. Gudger: Science, N. Y., 1911, n. s., xxxiii, 428.

^Harris: De morbis acutis infantum, London, 1689.

' Pechey: General Treatise of the Disease of Infants [etc.], London, 1697.

* Fedeli: De relationibus medicorum, Palermo, 1602.

'a Castro: Medicus politicus, Hamburg, 1614.

i^Zacchia-s: Quaestiones medico-legales, Rome, 1621-35.

" de Blegny: La doctrine des rapports de chirurgie, Lyons, 1684.

1- Nouvelles decouvertes sur toutes les parties de la medecine, Paris, 1679-81.

" von Hoernigk: Politia medica, Frankfurt, 1638.

" Ammann: Praxis vulnerum lethalium, Frankfurt, 1690.

1= Welsch: Vulnerum lethalium judicium, 1660; and De gemellis et partu|

numeriori, 1667.

1^ Sebiz: De notis virginitatis, 1630.
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(16S9'). The "Medicus Pcccans" of Ahasver Fritsch (Nuremborg, 1684) is

an early contribution to medical ethics. The most important medico-legal
contribution of the century was undoubtedly Swannnerdam's discovery that
the fetal lungs will float on wat(>r after res])iration (1GG7-), which was first put
to a practical proof by Johann .Schreyer in the case of a fifteen-year-old j)easant

girl accused of infanticide (168P), the sinking of the infant's lungs .securing

acquittal. The Metoposcopia el Ophthalnioscopia (1615) of Sanmel Fuchs
(1588-1630) is an illustrated treatise on i)hysiognomy and the estimation of

character by the eyes, not unlike Cardan's or Lavater's.

Intravenous injection of drugs (1656) and transfusion of alien

blood (1665-67) had their scientific origins in the seventeenth cen-

tury.

Sir Christopher Wren (16.32-1723), assisted by Boyle and Wilkins, first

injected opium and crocus metallorum into the veins of dogs in 1656, which
experiment was repeated by Carolo Fracassato in 1658. J. D. Major (1662),
Caspar Scotus (1664), Elsholtz {Clyxmata nova, 1665) made the first successful

intravenous injections in man. Major published his Chirurgia infusoria at

Kiel in 161)7. Priority in transufsion has been claimed for Francesco Folli

(1654), but the first authenticatee^l records are those of R. Lower (1665-67) and
R. Coga (1667). Transfusion is mentioned in Pepvs' Diary (November 14,

1666^).

To Enghsh mecHcine belongs the first book on vital statistics,

the Natural and Political Observations upon the Bills of Mortality

(London, 1662) of John Graunt. The Hebrews and the Romans
had, no doubt, taken the census and counted troops, but Graunt
was the first to notice, from the bills of mortality, that more boys
are born than girls, and that the population can be estimated from
an accurate death-rate, thus making the first step in the applica-

tion of mathematical methods to the interpretation of statistics.

He describes how the parish clerk delegated women as ''searchers"

to find out who was dead or about to die. In the absence of com-
pulsory notification of births and deaths, these faulty bills of

mortality were necessarily valueless. His book was followed, in

1687, by the Essays on Political Arithmetic of Sir William Petty

(1623-87), who took the first census of Ireland. The English

astronomer, Edmund Halley (1656-1752) employed the Breslau

tables of births and funerals to estimate mortahty-rates and "to

ascertain the price of annuities upon lives."

In 1672 the Welsh physician, Charles Clermont, published a work with the
Hippocratic title, "On the Airs, Waters, and Places of England," in which he

1 Bohn: De renuntiatione vulnerum, Leipzig, 1689.

-Swammerdam: Tractatus phys.-anat.-med. de re.spiratione usque pul-
monum, Leyden, 1667.

'Schrever: Erorterung und Erliiuterung der Frage: Ob es ein gewiss
Zeichen (etc.), Zeitz, 1690.

^ J. M. Fortescue-Brickdale (Oxford thesis): Guy's Hosp. Caz., I^ond.,
1904, Ivii, 1.5-80. D. L Macht: .Tour. Am. Med. Assoc, Chicago, 1916, Ixvi,

856-860. Also ibid., 1914, Ixii, 147; 222.

18



274 msToHY OF mki>icine

plotted off the medical topofir:ii)iiy of tlic country as Daiiicl Drake did loiif;

after for the Mississippi N'allev. The mineral waters of iMijilaiid were studied
h\ a lar^e luuuher of seventeenth century physicians, notably iMlmond Deane
(itVJC)), Kdward -lorden (UVM), Thomas (Juidott (ItlSl), Martin Lister (l(iSl>),

Sir Patrick Dun (1()S;{), Sir John Floyer (An Inquiry into the Rujftl Ihc of
the Hot. Colli (iml Tvtiipvralc Hatha in Kmjland, 101)7), and in Neheniiah
Cirew's study of I<;i)som \\'(>lls (KIDS').

The first London I'harmacopieia was published in KiLS, havinp; been pre-

ceded by those of \alerius C'ordus (ir)4()), Briee BaudcTon (L'iSS), Jjibavius

(KUU)), .Ieai\ de Kenou (Kil")), and other city j)harmacop(i>ias of the sixteenth

century.- It i)ass(>d throuf^h many editions, all of which wen; di.sfifrured by
the retention of the usual vile and unsavory inf]!;n>dients, which were not thrown
out. imtil William Ilelx^rden made an onslau^jht, ujxjn these superstitions in

1745. The Piiarmaco]Kria Londinensis was translated into Knulish in 1()4'.>

by the famous herbalist and (juaeksalver, Nicholas Culjx'per. Other En{j;lisli

Bharmaeopteias of the time were Bhilemon Holland's Latin translation from
the l'"reneli of Bauderon (lt');>i>), Salmon's Sew Loiulon Di-^jivHsntorij (1G7S),

and Skipton's I'hdniiiirojxiiii Batcuna (KiSS), ct)nii)iled from jjrc^scrijjtions of

AN'illiam Bate, i)hysieian in ordinary to Charles 1, ("ronuvell, and Charles 11.^

Of {•ontinental pharmacopa-ias,'' we may mention those of Mindcrer (1(')21),

Boterie (1622), Schroder (1641), Ruland (1()44), Zwelfer of Aujisburs (1652),

.lunjiken (1677), Nicolas Lemery (1(>97), Hadrian a Mynsieht (16!)7), and
C. F. Paulini's HcilHame Drcckapothcke (1696), the title of which amply
symbolizes the tendency of many seventeenth century prescriptions.

The most imiiortant contribution of the seventeenth century to veterinary

medicine was Jacques de Solleysel's demonstration of the transmission of

glanders from horse to horse (16(34). Andrew Snape, on The Anatomy of

an Horse, was published in London in 1686, and various French works on

farriery appeared, in particular, Francini's translation of Carlo Ruini (1607),

Beau^rand (1619, 1646), and de Bouvray (1660). The first German w'ork on

veterinary medicine was the Bellerophon of Winter von Adlersfliigel (16t)8^).

In comparison ^vith the extensive development of anatomy
in the seventeenth century, its hterature of surgery seems meager.

Among the Italians, we find no surgeons commensurate in rank with those

of the three centuries preceding, and the only names deserving of mention are

those of Cesare Magati (1579-1647), who followed Pare in holding that gun-

shot wounds are not ]ioisonous, and taught, in theory at least, the simple expec-

tant treatment of wounds by means of bandages moistened with plain water;

and Piotro de Marchetti (1589-1673), Professor at Padua, w'hose "Obser-
vationum medico-chirurgicarum sylloge" (Padua, 1664) resembles the Consilia

and the collections of Benivieni, Amatus Lusitanus, and Peter Forest, contain-

ing many strange case-histories and valuable surgical obse'rvations. Giuseppe
Zambeccari, a pupil of Redi, was a pioneer in experimental surgery. He
made successful experimental excisions of the spleen, kidneys, gall-bladder,

pancreas, and of bits of the liver and intestines. On one dog he performed four

successful experimental operations in succession (Neuburger^). The gigantic

surgical anthology (Thesaurus Chirurgioe) of Peter Uffenbach (161()) de-

1 These data about mineral baths are given by Handerson in his transla-

tion of Baas's History of Medicine, New York, 1889, p. 546.

- All mentioned by Baas, op. cit., pp. 436, 437, 546, 547.

^ Baas: Op. cit., footnote to p. 547.

^Baas: Op. cit., p. 547. Scherer: Literatura ])harmacopa'arum, Leipzig,

1822, and Tschirch: Pharmakognosie, Leipzig, 1910, i, 2. Abt.

5 Baas, p. 543.

^ Neuburger: Med.-chir. Centralbl., Vienna, 1896, xxxi, 368.
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serves mention, although all the authors contained in it are of the sixteenth
century.

In France, owing to disputes of the Paris Faculty with St. Come, and the
decree uniting the surgeons and barbers into one guild, there was little surgical

writing of note. The French treatises of the period are forgotten. Jacques de
Beaulieu or Frere Jacques (1651-1719), a strolling inci.sor, introduced the
lateral operation for stone (1697), which was much improved b.y Kau in Hol-
land. Nicolas de Blegny (1652-1722) invented the elastic truss, described
in his treatise on hernia (1676), and ^\Tote on surgical jurisprudence (1684).
The surgical treatise of Vauguion (1696) mentions the tourniquet, which was
introduced by Morel (1674) and was successfully applied in ligating the
femoral artery at the Hotel Dieu, in 16SS. A quiz-compend by Gabriel Le
Cierc {La chirurgie complete, 1()92), which passed through IS editions, mentions
the vitriol buttons used at the
Hotel Dieu for checking hem-
orrhage, and the mode of man-
ual compression (twenty-four
hours at a stretch).

The leading German
surgeons of the period

were Fabry of Hilden,

Scultetiis, and the famous

army surgeon Purmann.
Wilhehn Fabry ,i of

Hilden (1560-1624), called

Fabricius Hildanus. whose

statue was unveiled at

Hilden near Diisseldorf is

usually regarded as the

"Father of German Sur-

gery." Having a good

classic education, he was
strongl}^ conservative in

theory, supporting the

views of the ancients, but

in practice a bold and
skilful operator, inventing

many new instruments.

In his monograph on gangrene (Cologne, 1593-) he was the first to

recommend amputation above the diseased part, and is said to have

been the first to amputate the thigh. In shutting off the circula-

tion before amputation, he improvised a kind of tourniquet by
means of a ligature tightened by a stick of wood. He also wrote

a treatise on lithotomy (Basel, 1626), but his most important work
is his "Gentury of Surgical Gases" (1606-46), the best collection

A\ilhelm Fabry, of Hilden (1560-1624).

1 The name is sometimes given in German as 'Tabriz,'" but Sudhoff re-

gards "Fabry" as the genitive of Faber, or Schmidt (Schmitz), a common
family name in the Rhineland (Munchen. med. Wochenschr., 1910, Ivii, 1401).

^ De gangra-no et sphacelo, Cologne, 1593.
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of casi^-rocords of the lime, lie showed that hoad injuries may
cause insanity, extracted an iron sphnter from the eye with a

mafj;n(>t, (explored the auditory eanal with a specuhim of his inven-

tion, and (k^serihed \hc first field-ehest of (h'ujis for army use,

liasiMl upon that introchieed l)y Moritz of Nassau in 1()12. In

11)57, tile Brandenburj>; army surgeon, Janus Abraham a Gehema
(1()45-1700), author of a little manual for medical officers in the

field (1()89') rcconnnended that these chests be supplied, as a

matter of course, by th(> government instead of at the expense of

the officers, as formerly. Fabry of Hilden was a reactionary in his

use of the cautery, and, like most surgeons of the day, he was a

believer in the weapon-salve, which was applied to the weapon
instead of the wound.

His rontoniporurv, .Johann Schultos (1595-164.5), called Scultetus, is

famous, like Alhucasis and Pare before him, as one of the great illu.strators of

surjiery and surjiical instruments. His Armamentarium chiruri/iruni (Ulm,
lG5o) gives us a good sitle-light on the operations of the tim(> through its inter-

esting plates, representing such jirocedures as amputation of the breast, reduc-

tion of dislocations, passa^e of sounds, forceps-delivery, etc.

Mattha?us Gottfried Purmann (1649-1711) was a surgeon in the Bran-
denburg army in 1675, and accjuired great skill and courage through his pillar-

to-i)()st oi)erating in the field. \\'ith Fabry of Hilden, he is held in the highest

esteem by the German historians of to-day, because he regarded anatomy as

the true basis of the surgeon's knowledge. He seems to have performed most
of the operations known or jjroposed in his time, from trephining (40 cases),

transfusion, aneurysm, and bronchotomy, to suturing wounds of the intestines.

He left many different works, one of the most interesting of which is "Fifty
Strange and Wonderful Cures of Gunshot Wounds'' (169.3^). Needless to say,

he was a believer in the weapon-salve and the sympathetic powder for healing
wounds at a distance. Another important relic of the Thirty Years' War is

the M((Urina Militaris of Raimund Minderer (Augsburg, 1620). No less

than 2S books on contagious diseases in armies were published in this period
(Heizmann). Among pioneer operations of the German surgeons in the
seventeenth century may be mentioned the gastrotomies of Florian Matthis
(1602) and Daniel Schwabe (1635), Isaac Minnius' open section of the sterno-

mastoid for torticollis (1641), the partial resection of the jaw by Acoluthus of

Breslau in 1693, and Schonkoff's "ovariotomy" in 1685. At this time we may
judge laparotomy to have been common enough, since plates in Roonhuyze
(1663) and Volter's Midwifery (1679) give a very plausible representation of

the procedure.

The Several Chirurgicnll Treatises (1672) of the Royalist sur-

geon, Richard Wiseman (1622-76), is the leading work of a man
who plaj'ed the same part in the Enghsh surgery of his day that

Sydenham did in the practice of medicine. Wiseman was a skilful

operator, amputated above the diseased part, employed primary
amputation in gunshot wounds of joints, and was the first to

describe tuberculosis of the joints as "tumor albus." He also gave

the authentic account of "King's Evil." In his treatise on gonor-

1 Gehema: Der wohlversuchte Feld-Medicus, Rostock, 1689.

^ Purmann : Fiinfzig sender- und wunderbare Schusswundkuren, Frank-
furt, 1693.
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rhoa he mentions the first case of external urethrotomy for stric-

ture, which lie performed with Edward Molins in 1652. The first

case of amputation by means of a flap is recorded in the Triumphal
Chariot of Turpentine (1679), by James Yonge (1646-1721).

Stephen Bradwell's Helps in suddain accidents. (1633) is the first

book on first aid.

Seventeenth centur}- obstetrics finds expression in the works of

Mauriceau, de la Motte, Portal, van Deventer, Roonhuyze, and
the midwives Louise Bourgeois, who attended Marie de Medici
through her six labors, Justine Siegemundin, "Court Midwife
to the Electorate of Brandenburg," whose treatise of 1690 met
with great opposition because

it was written in the German
language, and the perhaps

mythical Jane Sharp, whose
Compleat Midwife's Companion
was first published in London
in 1671. Of these writers,

Francois Mauriceau (1637-

1709), of Paris, is in some re-

spects the leading representa-

tive of the obstetric knowledge

of his time, and his work on

the diseases of pregnant and
puerperal women (1668^), illus-

trated with exquisite copper

plates, was a sort of canon of

the art in its time, giving a

good account of the conduct of

normal labor, the employment
of version, and the manage-
ment of placenta praevia. He
was the first to correct the ancient view that the pelvic liones are

separated in normal labor, and that the amniotic discharge is an

accumulation of menstrual blood or milk; he was also the first to

refer to tubal pregnancy, difficult labor from involvement of the

umbilical cord, and ejiidemic puerperal fever. His book also

gives an account of the author's adventure with the celebrated

Hugh Chamberlen, of the Huguenot clan who succeeded in keep-

ing their invention of an obstetric forceps a family secret for nearly

two hundred vears.-

Richard Wiseman (1622-76).

^ Mauriceau: Traite des maladies des femmes grosses (etc.), Paris, 1668.

- The forceps was invented by Peter Chamberlen, sr., before 16.34 (Doran)

;

with it, Hugh Chamberlen failed to deliver a rachitic dwarf confided to him
by Mauriceau.
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I'aul Portal' (died ITOii), of Moiitix^llier, wrote ;in obstetric

treatise in UkS"), in which he taujiht tliat version can he done

l)y ouv foot and tliat fac(> presentations usually run a normal

coursi'.

A far more important work is the Novum Lumen of Ilendiik

van Deventer (11)51-1724), which, althouj>;h printed in 1701, prop-

erly Ix'lonjis to the seventeenth century. \'an Deventer, a native

of Holland, was at first a ji;()klsmith, hut turned to medicine at

seventeen, and after studying at (JroninKcn, practised o])stetrics

and orthopedics in his native city, The Hague, until his death.

He has been rightly called

r"— -- v^ -" ^- —^''"~'!J^=- -~ '

'wr 2 the father of modern mid-

wifery, for his book, with

its interesting plates, gives

the first accurate descrip-

tion of the pelvis and its

deformities, and the effect

of the latter in complicat-

ing labor. At the same
time it is a pioneer work
in the delineation of de-

formities of the spine.

There was nothing quite

like it until "Das enge

Becken" of Michaelis was
published one hundred

andfifty years later.

Hendrik van Roon-
huyze (1625?- ) was
a champion of Cesarean

section, which he seems

IhENRICUSADEVENTER.MED.DcKtJ *o h^v^ performed several
^" '" - -"^M times with success, and

Hendrik van Deventer (16,51-1724). his Heelkonstige Aanmerk-
kitigen (1663) has been de-

scribed as the first w^ork on operative gynecology in the modern

sense. It is illustrated with unique copper plates, showing his

mode of incision in Cesarean section, and contains case reports

of extra-uterine pregnancy and rupture of the uterus. Roonhuyze

was otherwise a skilful operator, excising tumors, treating wounds

of the head without trephining, and performing operations for

wry-neck and harelip. Stromeyer says he was the first to practise

orthopedic surgery. As Dr. Howard Kelly points out, he first

^ Portal: La pratique des accouchemens, Paris, 1685.



THE SEVENTEENTH CENTURY 279

proposed a scientific operation for vesicovaginal fistula, the features

of which were exposure of the fistula by a retracting speculum,

with the patient in the lithotomy position, marginal denudation,

exclusive of the bladder-wall, and approximation of the denuded

edges of the fistula by means of ciuills fastened by silk threads.

^

He is not to be confused with his son, Hogier van Roonhuyze, to

whom the elder Hugh Chamberlen is said to have sold the secret

of his obstetric forceps about 1693.-

Roonhuyze and Deventer did much to improve the status and

education of midwives in Holland, in which they were followed by

the former's successors in Amsterdam, Frederik Ruysch, and by

CorneUs Sohngen (1641-87).

A work which compares witli Uffenbach's Thesaurvs Chirurgioe in size

and shape is the huge Hcbammctibiich of Gottfried Welsch (1652), consist-

ing of nearly 2000 pages of transhitions with commentaries, of the works of

Mercurio, Pinaeus, and Louise Bourgeois. A gynecologic treatise of the period

was L'hydre feminine by Augustin Corrade (Nevers, 1634). The Callipcpdia

of the Abbe Claude Quillet (1656) denounced conventional marriages and was,

in some sort, a pioneer work in eugenics.

The methods of deaf-mute instruction practised by the Benedictine

monk Peclro Ponce de Leon (152()-S4) were preserved in the treatise of

Juan Pablo Bonet (1620^), who had successfully taught the deaf brother of

his patron, the constable of Castile. Sir Kenelm Digby met Bonet at Madrid
and bore witness to the success of his methods. After this, the subject became
popular in England and Italy. Giovanni Bonifacio had published his Art

of Signs {L'Arte de cenni) at Vicenza in 1616. Enghsh treatises on deaf-mute

instruction were published by John Bulwer (1644-8*), by John Wallis (1616-

1703), Savilian professor of mathematics at Oxford (1652^), William Holder
(1669''), and George Dalgarno, of Aberdeen (1661-80^). In 1692 Johann
Conrad Ammann (1669-1724) published his ingenious method, '\Svrdiis

Loquens," which was reprinted in 1700.

Daniel Leclerc (1652-1728), of Geneva, wrote the first large

history of medicine (1696), a work which was translated into

English, and is still appreciated. Of medical dictionaries pub-

hshed in this period, the most remarkable were the posthumous

glossary of Hippocratic terms by Guillaume Baillou {Definitionum

medicinalium liber, 1639), the Qwvstiones iatro-philologicce of

Gabriel Naude (1647), the Latin-German pharmaceutical lexicon

1 H. A. Kelly: Tr. Am. Gynaec. Soc, Phila., 1912, xxxvii, pp. 8-10.

^Fassbender: Geschichte der Geburtshiilfe, Jena, 1906, 224. A. Geijl

(Janus, Amst., 1906, xi, 253; 292) is of opinion that the Roonhuyzens and
Ruj'sch knew of the forceps in 1670.

' Bonet: Reduccion de las letras v artes para ensenar A hablar d los mutos,

Madrid, 1620.

•J. Bulwer: Chirologia, London, 1644; Philocophus, London, 1648.

^ J. Wallis: De loquela, London, 1652.

* W. Holder: Elements of Speech, London, 1669.

^G. Dalgarno: Ars signorum, London, 1661; Didascalacophus, Oxford,

1690. For an account of earlv writings on deaf-mutism, see F. De Land:
Volta Rev., Wash., 1920, xxii. 391-421.
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(if l'>io(lri('h Mi'illor (IGOD, the ct yuiolo^ical loxica of Frangois

Tlunmiii (1(U)9). and J. B. ( allarcj dc la Ducqumo (1()73), tho

ProdroDiiis of J. L. Ilannoiiumn (1()72) and tho Greek and Latin

loxiea of Bartolommeo Castelli (1607) and Stephan Blancaard

(U)79), which passed tlirouf^h many editions.

There was no print injj; ))i(\ss in the North Anieiican colonies

liefore the year 103!), when one was set up at Canil)i-i(lfj;(% IMassa-

chusetts, its first pul)lication being the Bay-State Psalni-Book of

1040. 'rh(> only medical publication of the New England colon-

ists in the seventeenth century was the Brief Rule to Guide the

Common People of New England how to Order theva^elves and
theirs in the Small Pocks or Measels (Boston, 1677'), by Dr.

Thomas Thacher (1620-78), an Englishman who settled in New
England in 1635, and in 1669 became pastor of the Old South

Church, at the same time practising medicine with success. He
was a good Hebrew and Arabic scholar, and wrote a Hebrew lexicon

and a catechism, which are like the "Brief Rule" in that each of

them occupies, as Handerson sljdy observes, "only a single sheet

of paper."

CULTURAL AND SOCLAL ASPECTS OF SEVENTEENTH CENTURY
MEDICINE

The age of the rise of England and Holland was a time of

spiritual and intellectual uplift, and the effect of the continued

battle for freedom of thought was to make it a period of individ-

ual scientific endeavor rather than of concerted advancement of

science. The stirring events of this age—the burning of Bruno
(1600), the Thirty Years' War, the Fronde, the English Revolution,

the embarkation of the Pilgrims, the anathemas hurled at Spinoza,

the suicide of Uriel Acosta—all go to show that the superior men
of the time felt themselves "in the presence of high causes."

Although the wars of the Fronde riveted the bonds of monarchy
and ecclesiasticism upon France, and although Germany was
ruined by the Thirty Years' War, yet England and Holland were
free, and the barbarities of feudalism became tempered down
into real governmental activities, largely from the growing inter-

est in the study and apphcation of the law. From the time of the

perhaps legendary discovery of Justinian's Pandects at Ravenna,
about 1135, there had been a gradual attempt to regulate national

and civil government, as well as the intercourse of nations, by the

Roman law, and this was brought to a focus through the labors of

the two greatest jurists of the period, Hugo Grotius (1583-1645),

of Delft, Holland, and Samuel von Pufendorf (1632-94), of Chem-

1 Reprinted by H. E. Handerson in Janus, Anist., 1899, iv, ,540-547.
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/
nitz, Saxony. With l)etter legal regulations and restrictions; the

social status of the physician was correspondingly improved, al-

though the surgeon was still under the ban, unless needed in war-

time. In Germany, the physician proper was styled medicus

piirus, and often held definite official positions, such as physician

in ordinary to a potentate (medicus ordiriarius) , state or city phy-

sician (physicus), or plague doctor (medicus pestilentiaii'us), all

at high salaries; while army surgeons were called Feldscheerer

because they had to shave the officers. The general run of sur-

geons were still roughly classed with the horde of barbers, bath-

keepers, executioners, and vagrant mountebanks.

The condition of medicine was further improved by the ambi-

tions of princes to found new universities, and by the introduction

of two new factors of great moment, viz., the scientific society

and periodic literature.

The seventeenth century marks the rise of many famous Dutch and Cier-

manic universities, notably Harderwijk (1600), Giessen (1607), Cironingen

(1614), Rintehi (1621), Dorpat (1632), Utrecht (1636), Abo (1640), Bamberg
(164S), Herborn (1654), Duisburg (165.5), Kiel (1665), Lund (1666), Innsbruck

(1672), and Halle (1694). But for centuries the universities had been like

Joubert's typical bourgeois, the peaceful, idle, and self-satisfied possessors of

what they had, transmitters of lifeless tradition and strongholds of conserva-

tism. The best thinkers and scientists had long since been penetrated with the

con\'iction that the work done in universities was valueless and had as little

to do with them as possible. Hence arose the necessity for some organized

plan for fostering experimental research, bringing sci(>ntific men together and
keeping them in touch with one another by means of publications. This haven
of research and experiment, dreamed of by Bacon in his House of SoJomoti,

was found in the scientific society.^ The idea of scientific societies origi-

nated in Italy. Porta's Secret Academy at Naples (1560), was followed by
the Academy of the Lynxes (Accademia del Lincei), which was founded at

Rome, August 17, 1603, by Marquis Federigo Cesi, its device being a lynx

rending a Cerberus with its claws. This at first consisted of a closed corpora-

tion of four members, who met to discuss new experiments, math(>matical

problems, and "the ornaments of elegant literature and philology, which, like

a graceful garment, adorned the whole body of science." Although it encoun-
tered much opposition from the Church, it lived to include Galileo as one of

its members, and still survives, publishing handsome transactions in quarto.

In 1657, a similar soci(>ty, called the Accademia del Cimento (Academy of

Fyxperiment), was established at Florence. In 1645 an "Invisible College,"

similar to Porta's Secret Academy, was founded in London by Haak, Hartlieb,

Boyle, Wren, Goddard, and others, and, after combining with an Oxford
"Philosophical Society," opened its first journal book on November 28, 1()60,

and on .luly 15, 1662, was chartered by Charles II as the Royal Society of

London. It began to publish its world-renowned "Philosophical Transactions"
in 16()5. These soon reached such a high level of merit as to include many
important works of Leeuwenhoek, Malpighi, and other great names. The
Dublin Philosophical Society was established in 1684, with Sir William I'etty

as first president, and, after .some vicissitudes, was reorganized as Tiinity
College in 1693. Richelieu, in France, founded the famous Academic Fran-

^ For the best account of this matter in English, see "The Role of the
Scientific Societies in the Seventeenth Century," by Martha Orenstein (-Rron-
fenbrenner). New York, 1913.
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c;;iist^ at I'aris in 1(>;?."), witli I lie (ilijcct of iiiipni\ iiiji tlic Frciicli laii^uafz:c and
litcraturi": ami in 1(H>") ('(iIIutI tdiiiidcd tlic Acadrmic dcs Sciciiccs, wliich

hcjiaii to p-.ihlisli its transactions (Hisloirc and Mcmoins) in Iti'.M). In (Icr-

niany tlic Society of Scientific IMiysicians {(I'lsrllsclidft ndhirforsclictKltr Acrzic),

or Acadeniia natnra" curiosoruni, founded at Scliweinfurt on .lanuary 1,

Iti.VJ, liy .loliann Lorenz Hansch and others, became in 1()77 tlie Imperial

Lrt>o|K)ldine Academy of Scientists { Kdiscrliclic h DpoliliinKrlK' Akadciuic dcr

Xalurfarschir), or Academia Ca'sarea-Leoijoldina, whicli had iK't^un to i)ul)hsh

its "Miscellanea" or Ephemerides in 1()70. These were followed by the

Aria nuilira Ilofnini.^ia, editiMl by Thomas Hartholinus (('oix-nhagen, 1(171-

7ft). and the Acta cniditnnuu (L(Mi")/.ifi, 1(1X2-17-1")). Detached periodical liter-

ature had. meanwhile, taken an independent course. The Acta Diurna of the

ancient Romans, brief bulletins of battles, elections, frames, and other hapi)en-

infis, and the Chinese I^kiiuj dtizcltc, found(>(l in the seventh century A. D.,

and still current, preceded everything else of this kind. 'J'he seventeenth cen-

tury newspaper derived from the fuj^itivc "news-letters," originally written

out in long hand for wealthy i^atrons, and the const^quent formation of "intcl-

lifieiio{> offices," with hinvl staffs of clerks, as described in Ben Jonson's comedy,
,

"The Sta])le of News" (1(12.')). Following; the Venetian (jazzetie, coraidi or

foqlictti (1531 ), the Xieuire Tijdiiiglicii, a city newsjiaper i)ublished by Abraham
Verhoeven, was licensetl to ajJjK'ar at Antwerj) in 1(10") (no copy extant before

KUtj), to be followed, in turn, by the first German newspajxTs, the Frankfurter

Journal, founded by Kgenolph iMnmel in 1615, and the Frankfurter Ohcrpost-

amtszcitung ( 1(315-(1(1), the London Wcekcly News, first issued on May 23, 1622,

and followed by Marchamont Nedham's Mercurius Britannicus (August 16,

1643), the Gazette de France, issued at Paris by the physician Theophraste
Renaudot on May 30, 1631, and, in America, the solitary nimiber one of the

Puhlick Occurrences, edited by Benjamin Harris, and published at Boston
Se])tember 25, 1690. Entirely distinct from newspapers or periodicals proper

were such political bulletins as the Scotch Diurnal of Occurenis (1513-75),

Janson's Mercuriu.s (killo-helgicus (1587-94), tlie Diurnals of the English Par-

liament (1641-2) or Marchamont Nedham's Mercurius Britannicus (1643-6).

The pedigree of the scientific periodical is out of the scientific society by the

newspaper. The new tendency was represented in science by the Journal des

Sgarans of Paris (January o, 1665) and, in medicine, by the A^ouvellcs Decovr

vertes sur Toutes les Parties de la Medecine of Nicolas de Blegny (Paris, 1679-

81), usually regarded as the first medical periodical in the vernacular. Its

popularity is evidenced by its translation into German as Monatliche ncuer-

offnete Anmerckungen (Hamburg, 1680). It was translated into Latin, and
continued bj' Thcophile Bonet as the Zodiacus medico-gallicus (Geneva, 1680-

85). The abortive Journal de Medecine (1681-85) of the abbe J. P. de la Roque
was continued (1686) by Claude Brunet, who also edited a monthly Progres

de la Medecine (1695-1709'). The first English medical journal was the
Medicina curiosa (June 17-October 23, 1684).

De Blegny was also the author of a series of satirical sketches of his con-

temporaries which, published as the Mercure savaid (1684), became the

original of subsequent "city directories. "^ Theophraste Renaudot was the

originator of pawn-shops and intelligence offices. When we reflect that
postal service did not exist on the continent of Europe before the year 1516,'

the value of these scientific societies, periodicals, and directories for the more
rapid dissemination of knowledge will at once appear.

1 Sudhoff: Mimchen. med. Wochenschr., 1903, 1, 455.

2 The first being the "Almanac des addresses de Paris," 1691.

^ Marco Polo describes an extensive courier service among the Chinese of

his time, and Louis XI, in 1464, established an official service of mounted
messengers (chevaucheurs en paste) in France, but the first mounted postal

service for purelj^ public use was established between Vienna and Brussels

in 1516 by Franz von Thurn und Taxis.
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The p;reat centers of medical education in the seventeenth

century were Leyden, Paris, and Montpelher. At Leyden were

Sylvius, Ruysch, Nuck, and Bidloo; van Deventer and Cornehs

Solingen were at The Hague; Roonhuyze and Swammerdam at

Amsterdam; Duverney, Vieussens, Pierre Dionis, Mauriceau, Jules

Clement, and Paul Portal at Paris; Giorgio Baglivi at Padua, and
no less than Sydenham was a pupil of Charles Barbeirac at Mont-
pelher. In Germany, however, medicine had little chance until

after the Peace of Westphalia (1648), and even after that time

many original scientific mvestigations all over Europe were made
by practising physicians detached from universities. It is not

without significance that the huge output of brilliant work in

anatomy and physiology followed directly upon the close of the

Thirty Years' War.

In 1633, as Baas records, Ingolstadt had only 3 students; in 1647, 2; but
16 in 1648; while Strassburg had but 13 students during the entire period 1612-
31, 4 in 1632-48, and 6 in 1649- 99. German medical instruction in this period
was, moreover, along the old medieval, scholastic lines, a mere blind following

of Galen and the Arabians, in opposition to the folk-medicine of Paracelsus.

A lively teapot-tempest was stirred up by Thomasius in 1688, when he at-

tempted to emulate the example of Paracelsus by lectm'ing in the German
language, and the same prejudice was even encountered by Schonlein in 1840.

Sydenham, Glisson, and the Swiss phj^sician, Theodore Turquet de Mayerne,
were the leading exponents of the bedside study of disease in England, but, on
the continent, the true clinical method, introduced in Leyden as early as 1591
by Jan van Heurne (Heurniusi), was taught only by Sylvius, and perhaps by
Barbeirac at Montpelher. The usual method of teaching internal medicine
was to read off a perfunctory lecture in Latin, followed by a number of pre-
scriptions which were variously Galenical, Spagyrical, latromathematical,
latrochemical or Hermetic, and which the students copied.

Botanic gardens were established at Heidelberg before 1600, Giessen
(160.5), Strassburg (1620), Oxford (1621), Jena (1629), Upsala (1657), Chelsea
(1673), Berlin (1679), Edinburgh (1680), and Amsterdam (1682).

Dissecting as a means of teaching anatom}^ was more frequent

in Italy, Holland, and France than in Germany or England. In

the latter country, the material was usually obtained by grave-

robbing. In Germany, dissections, longo iniervaUo, were in the

nature of civic events attended by festivities. When Rolfink be-

gan to have two annual dissections upon executed criminals at

Jena in 1629, the practice was held in holy horror by the peasantry,

who watched newly made graves lest they be "Rolfinked." A
skeleton for teaching piu'poscs was a rarity, and although there

were anatomic theaters in most of the continental cities in course

of time, there was none in Edinburgh until 1697. The latter,

however, became the starting-point of the Edinburgh ascendancy
in anatomic teaching under the Monro dynasty. In France,

\'ieussens is said to have made as many as 500 dissections alone.

U. E. Kroon: Janus, Amst., 1912, xvii, 443-447.
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Tho i)()iiularity ;iiul fn>(]Uoncy of (liss<>clinfi in Holland arc suf-

ficiently evidenced in the ciinvascs of the {jjreat Dutch artists of

th(> time. The earliest known of tlu\s(> is the "Anatomic" of Dr.

Sebastian Egberts by Arend Pictcrsz (1()08), in the Amsterdam
(iall(My, repres(>nting 2S physicians, with high rufT(Hl collars and

Vandyke beards, gathered around tlie dcmonsli-ator, who is al)out

to insert the scalpel in the cadaver before him. Another "An-
atomic" by Thomas de Keyser (1619), also in the Amsterdam col-

lection, represents the same physician quizzically tickling the

ribs of a hilarious skeleton, to the amusement of five of his friends.

A super!) document is the canvas of van IMierevelt in the Delft

Hospital (1617), representing a body with exposed viscera, sur-

rounded by Dr. van der Neer and 17 other figures, with all the

accessories of dissecting. Rembrandt's famous Anatomy of Dr.

Tul]) (1632) at The Hague is sufficiently well known, and the same
great master of realistic painting has, in the Amsterdam Gallery,

a remarkable unfinished study of a foreshortened cadaver (1656),

resembling Mantegna's picture of the Dead Christ, and styled the

Anatomie of Dr. Johan Deyman. The finest of all these "Anat-

omies" are Adriaen Backer's, in the Amsterdam Gallery (1670),

representing a dissection by Frederik Ruysch, and Johan van

Neck's picture of the same master, demonstrating the viscera of

an infant to five physicians, whilst a child toys with an infantile

skeleton in the corner. As we survey the strong, valid faces of

these Dutch physicians, richlj' clad in silk or velvet gowns, or jer-

kins with high ruffed collars,^ we get no bad idea of the dignity

of the profession in the seventeenth century. In the Rembrandt
pictures, two Anatomies of Frederik Ruysch, and in Nicholaes

]\Iaes' painting of the chiefs of the Surgeons' Guild (Amsterdam,

1680), the ruffed collars have already become Geneva bands. In

Rembrandt's Doctor Tulp, as in Greenbury's "Anatomy" of Sir

Charles Scarborough (1649) in the Barbers' Hall, London, the

short, lace-edged collar, which was evidently a token of wealth or

worldly place, is in evidence.- An etching representing the Ana-

tomical Theater at Leyden, of date 1610, shows a circular inclosure

affording mere fence-rail accommodations for seats, the separate

tiers of which are interspersed with stuffed birds, skeletons of ani-

mals, and human skeletons (one on horseback) bearing placards

adorned with appropriate mortuary inscriptions. These skeletons

and inscriptions were also a feature of Ruysch's famous anatomic

museum at Leyden, which was purchased by Peter the Great in

^ These ruffed collars are also worn by the lady-patronesses of the Leper

Hospital, in Werner van Valckert's painting of 1620 (Hollander, p. 89).

^ For reproductions and full descriptions of all these pictures see Eugen

Hollander, Die Medizin in der klassischen Malerei, Stuttgart, 1903, pp. 34-60
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1717 for 30,000 florins (about $75,000), and is still in a fair state of

preservation in the Anatomical Museum of the Imperial Academy
of Sciences at Petrograd. A second collection, which Ruysch

afterward made, was, on the authority of Hyrtl, scattered and

destroyed after his death.

As the great Renaissance physicians had commonly followed

botany or zoology as special lines of investigation, so we find the

physician of the seventeenth century distinguishing himself as a

mathematician and astronomer, a physicist, a microscopist, or a

chemist. In university teaching, the most extraordinary versa-

tiUty was sometimes displayed, Meibom, for instance, presiding

over philosophy-, philology, archeology, and geometrj-, as well as

Anatomy of Dr. Fredorik Ruysch by Johan van Neck (16S3) (Amsterdam
Museum), Hanfstaeno;!, Munich.

medicine (Baas). The polyhistorian Hermann Conring taught in

all the four faculties. In physics, the work of Descartes, Kepler,

Sanctorius, Hooke, Borelli, and Scheiner has been mentioned, and
of physician-chemists we need refer only to van Helmont, who
first used the term "gas," and knew the properties of hydrogen,

carbon dioxide, and sulphur dioxide; Leeuwenhoek and Redi, who
were the first food chemists; Boyle, who first defined chemical

"elements," founded analytic chemistiy, and discovered that the

pressure of a gas is proportional to its density (Boyle's law) ; John
Mayow, who all but discovered oxygen; Minderer, who discovered

ammonium acetate (spiritus Mindereri); Nicolas Lemerj^ (1645-

1715), who discovered iron in the blood; and Thomas Wilhs,
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wlio (lis('()V(M-(Ml the swootish taMc of diahctic uriii(\ .lohann

Riulolph Glauber (1()()I~SS), of Cailstadl, whose bust was usod

as a I'lu'iiiist's si<2;n for nearly two hundred years, discovered

sodium suli)ha(e ((llauher's sail ). made sulpiiate of copper, arsenic

eiilorid(\ and zinc chloride, distilled ammonia from bones, and
oiilained hydi-ochloric acid by distilling sulphuric acid with sea-

salt; invest ifiated pyr()li<!;neous acid (accltini liiinonnn), did nuich

for the chemistry of wines and spirits, and {)ublislie(l a valual)lc

encyclopedia of chemical procedures. He often sold "secrets" to

manufactiu'ers, was accused of sellinj^ the same secret several times,

or of selling; secrets which would not work, and his ^\va,i secret,

which he (^xpr(>ssly declined to sell or j)ublisii, was ihc Alkahest, or

Universal Solvent. Hence Oliver Cromwell said "This Glauber is

an arrant knave"; but Glauber was easily the greatest analytic

chemist of his time, and those of his calling who have had their

discoveries stolen by their assistants have learn(;d to appreciate

his canny sense in keeping his business to himself. The secretive

Glauber is particularly interesting, because he stands between the

scientific chemists, like Boyle or Mayow, and those who deliber-

ateh^ followed alchemy. Although the pretended making of gold

and silver and other magic practices was opposed l)v the Church
in the famous bulls, "Spondent pariter" (1317) and "Super illius

specula" (1326) of John XXH,^ alchemy became an intensive cult

of extraordinary magnitude in the sixteenth and seventeenth cen-

turies, because it appealed particularly to the lust of money, the

love of life, and the corresponding fear of death. For the philoso-

pher's stone, otherwise known as "the quintessence" or "grand

magistery" was not only supposed to transmute the baser metals

into gold, make precious stones and a universal solvent, but also

conferred perfect health and length of days. It was described by
all who claimed to have seen it as of a reddish luster. Raymond
Lully called it a carbuncle; Paracelsus likened it to a ruby; Beri-

gard de Pisa, to a wild poppy with the smell of heated sea-salt;

van Helmont, to saffron with the luster of glass (Thorpe-). The
choral sj^mphony in praise of its capacity for maintaining health

resembled the testimonials of "Vin Mariani" and other nostrums

of our time.

' For the Latin text of which, see: Walsh: The Popes and Science, New
York, 1908, 414-416.

* The Alkahest, the name of Paracelsus' Universal Solvent, which could

be prepared by the stone, was supposed to be derived from the Latin alkali est,

from the German all Geist (all gas), or Alles ist (it is all), but the chemist
Johann Kunkel (1630-1704), who pointed out these derivations, said its true

name was Alles Lugen ist (It's all a lie); for "if it dissolved everything, no
vessel could contain it." Sir E. Thorpe, History of Chemistry, London & New
York, 1909, i, 46-56, 81.
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From the universal solvent it was but a step to a universal

remedy, like that of Butler's French quack, who

"Set up physic
And called his receipt a general specific."

The effect of alchemy upon the medicine of the sixteenth and
seventeenth centuries had been to create a number of offshoots

of the Paracelsian or Spagyric School, which were variously termed
Hermetic, Cabalistic, Zoroastrian, or Rosicrucian, according to

the individual penchant for the doctrines of Hermes Trismegistus

(the Egyptian Thoth), the Hebraic "oral tradition" or Cabala,

the traditional "Uving w^ord" (Zendavesta) of the Persian Zoro-

aster (Nietzsche's Zarathustra), or the cult of the mythical Chris-

tian Rosencreutz. The doctrine of the Rosicrucians emanated
from thi'ee books of mystic and alchemist ic jargon, which were
published during the years 1614-16 and called the Fama Frater-

nitatis, the Confessio Fraternitatis, and the Chymical Marriage of

Christian Rosencreutz. The supposititious author traveled in the

East (as usual), where he learned necromancy, alchemy, and
philosophy. Upon his return, he imparted the new knowledge
to seven associates, forming the Brethren of the Rosy Cross, who
were to follow science and to communicate their results to one
another, to render free assistance to the sick poor, and to have no
distinctive tokens of their cult except the letters "C. R." It goes

without saying that they could manufacture gold, if so inclined,

but, like the Spiritualists and Theosophists of our own time, dis-

dained to make any practical use of their superior knowledge,

which, they admitted, was obtained by direct iUmnination from
God. It was subsequently discovered that the three basic texts

of the Rosicrucian cult were written, not by Rosencreutz, but by
the Wiirttemberg pastor, Johann Valentin Andreas (1586-1654),

who perpetrated this solemn piece of mystification in the same
spirit in which Meinhold wrote Sidonia the Sorceress. All the

"six follies of science," viz., circle squaring, multiplication of

the cube (fourth dimensional space or spiritism), perpetual motion
fCornelius Drebbel), judicial astrology, alchemy, and magic were
rampant in seventeenth century medicine, and most of them were
subjected to keenest ridicule by Butler, the arch satirist of his age.

Prominent figures in Butler's Hudihras were Ralph, the Judicial

Astrologer, who presumably purged and let blood by the signs of

the zodiac, and was otherwise

"For profound
And solid Ij'ing much renowned."
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Alul Siilroplu'l, \hv Kosicnician and xctcrin.-iriaii

"'1\» whom all jjcoplc, far and ik ar,

On (l<>(']) inii)<)ilanc('s repair

\\'licn brass or pewter hap to stray,

And linen slinks out of the way:

When eat tie feel indis[)osition

And need the ()i)ini()n of i)hysieian."

'rhc (hipos of asti'olo^'ic pliysiciaiis of this type \V(MV ridiculed

ill
( "oiigrove's Love for Love (1695), in the character of "Fore-

siuht. an illitorato old fellow, peevish and jxissive, superstitious,

and ])r('t(>n(lin<2; 1o understand Astrology, Pahnistrv, Physiognomy,

Omens, Dreams, &c."; and Dr. Johnson, in his criticism of this

play, assures us that "the character of Foresight was then com-

mon. Dryden calculated nativities; both Cromwell and King

William had their lucky days; and Shaftesbury himself, though

he had no religion, was said to regard predictions."' But the

tendency was by no means confined to the learnivl laity. Kepler

is said to have cast a horoscoi)e for Wallenstein. Minderer (of

spiritus Mindereri) advised the plague doctors to repeat the

Twenty-second Psalm every time they approached a patient,

just as the old Saxon Leechdoms urged the application of holy

water and the intoning of Psalms LI, LXVII, and the Athanasian

Creed over cattle afflicted with pleuropneumonia.'- That al)le

clinician, Daniel Sennert, believed in witchcraft and pacts with

the d(>vil. The affair of the Lancashire AVitches, which was drama-

tized l)y Thomas Heywood, goes to show that, long after Weyer's

time. i)eople were still credulous about the stigmata of incubi

and succubi (hysteric ecchymoses), witches' marks (anesthetic

patches), demoniac possession, and other pantomimic phases of

hystero-epilepsy (Ormerod^). Se])astian Wirdig favored divining-

rods and magic. (Joclenius and Fabricius Hildanus were patrons

of the weapon-salve, and, in 1658, the L'niversity of Montpellier

heard Sir Kenelm Digby's celebrated discourse on the sympathetic

powder, which Madame de Sevigne pronounced "a perfectly di-

vine remedy" (January 28, 1685). Digby, an L^ebermensch in his

way, first leaped into jorominence as a corsair in the Levantine sea-

fight commemorated in Ben Jonson's droll couplet:

Witness his action done at Scanderoon
Upon his birthday, the eleventh of June.

1 .Johnson: Lives of the Poets, sub voce Congreve.

- CockajTie: Saxon Leechdoms, i, 389.

' J. A. Ormerod: St. Barth. Hosp. Jour., Lond., 1913, xx, 91-97.
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Wealthy and courted, in spite of his father's imprisonment

for treason, he dabbled in politics, religion, and science, got a

hearing, although, according to Lady Fanshawe, ''he enlarged

somewhat more in extraordinary stories than might be averred,"

and wrote a unique autobiography. The sympathetic powder, his

special hobb}^, consisted, it is said, of nothing more than green

vitriol, first dissolved in water and afterward recrystallized or

calcined in the sun. The Duke of Buckingham testified that

Sir Kenelm had healed his secretary of a gangrenous wound by
simply soaking the bloody bandage in a solution of the j^owder,

Digby claimed to have got the secret remedy from a Carmelite

monk in Florence, and attributed its potency to the fact that the

sun's rays extracted the spirits of the blood and the vitriol, while,

at the same time, the heat of the wound caused the healing prin-

ciple thus produced to be attracted to it by means of a current of

air—a sort of wireless therapy. Quite as amusing are the super-

stitions of the sympathetic or magnetic cure of wounds and the

healing of disease by "stroking." The former originated with

Paracelsus, and was exploited in 1608 by Rudolph Goclenius,

one of his followers, in the tract, De magnetica curatione vulneris,

while sympathetic medicine was the subject of a treatise by
Sylvester Rattray (1658) and of a collective Theatrinn sympathet-

icum (1662). The treatment consisted in anointing the weapon
which had inflicted the wound with the unguentum annarium,

of the patient's blood and human fat, the wound itself being

wrapped in wet lint. This doctrine was supported by Fabry of

Hilden, Robert Fludd the Rosierucian, and van Helmont, who
attrilnited the ciu-e to animal magnetism. The clergy held that

the weapon cure was wrought })y magic and the devil, and their

view was set forth by William Foster in Hoplocrismn Spo7igus, or

a Sponge to Wipe away the Weapon-Salve (1631). Robert Fludd

(1619), van Helmont (1621), Kircher, in Magnes (1643), and
William Maxwell (1679) were the early theorists about animal

magnetism, which was carried into practice by Valentine Great-

rakes (Greatorex) (1628-66), one of Cromwell's soldiers in Ireland,

who achieved an enormous reputation in his "cures" of disease by
laying on of hands (stroking) and the cure of scrofula with carrot

poultices. The treatment of scrofula was, however, the special

prerogative of royalty. The King's Evil, or morbus regius, has

latterly been made the subject of an exhaustive and scholarly

monograph by Dr. Raymond Crawfurd (1911), and the results of

his original investigations of the inedieval sources are briefly as

follows

:

The personal power of healins;, in the first instance, always an attribute of

the gods, became, by natural association of ideas, a divine rifiht of kiiifrs, and

19
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many iiistaiiccs (if it arc rcciinli'ii \)\ l!ic luniiaii cliiduiclrrs and tlic fathers of

tlic (."liurcli. 'I'lius llfl^ialil, a iiuiiik of tlic rlcNcntli cciitufN', records tlial

Holn-rt the I'ioiis (••<»(> KKil A. D.) wnmnlit cures by touch, and Cuiljcrt,

Abbe (le Nofjeiit, l)ears witness tliat toiicliinji lor scrofula (scrophas circa jiu/u-

luni) \v:us done by I'liilip I ( 1()()1-1 lOS) of I'rance, and his son J^ouis VI (il(),S-

37). Shortly before his d(>ath, in KMitl, I'ldward the Confessor touclx^d for

scrofula in iMi^land, on the authority of William of Malmesbury and a monkish
chronicler of WCstniinstt^r. I'rom ("lovis on, touchiniz; was a power ascribed
to the I'"r(>nch monarchs, even uj) to the time of Jiouis X\'I, and was actually
revived at tiie coronation of Charles \ in iS'il, no less than Dupuytren and
Alibcrt i)resentin^ the I'Jl patients. In I'jij^land, the Hoyal Touch fell into

disu.se amonn the Norman Kiiiijs after the Confessor, })ut was revived by
Henry 11, Ileiu-y III, and the three Edwards. Items in the wardrobe accounts
of the hitter show the ])ayment of alms to the scrofulous poor. After ]{ichar<I

ll's time, there is comi)lete silence in the chronicles until 14()2, when Henry
VII revived the royal prerogative with an elaborate ritual, and, in MCtf), the,

minting of a special coin, the jiold Angel, as a touchpiece. The ceremonial
with tlie use of t()uchi)ieces, and of medals as tickets of admi.ssion,' were
featm-es of all subsecjuent reigns to the time of William of Orange, who treated
the practice cavalierly; but (^ueen Anne revived it, even touching Dr. Johnson
(without success). The exiled Stuarts "over the water" also upheld it, but
it was jiractically discarded by Ceorge I.

It was in th(> seventeenth century that the practice of the Royal Touch
reached its height. Richard Wiseman, one of the ablest surgeons of the time,

wrote the classic account of the King's ICvil, in which he bears ani{)le witness
to the healing power of Charles II. Shakespeare, in the time of James I

(1607), describes (Macbeth, Act IV, sc. 3) how^—

"strangely-visited people,

All swoln and ulcerous, pitiful to the eye,

The mere despair of surgery, he cures;

Hanging a golden stamp about their necks,

Put on with holy prayers."

The Royal Touch was not even subjected to ridicule in the Pseu-

dodoxia Epidcmica: or Enquiries into Vulgar and Common Errors

(1646) of Sir Thomas Browne (1605-82), the old Norwich physi-

cian, whose delightful writings

—

Religio Medici (1643), Urn Burial

(1658), and the rest—belong to literature proper, in the most

exquisite sense. The Religio Medici, with its quaint and original

modes of expression, is an attempt to reconcile scientific skepticism

with faith. The Vidgar Errors, while nominally a critical onslaught

upon superstition, displays the same delightful whimsicality

through its author's credulous attitude toward many of the things

he set out to ridicule.

Thus while the medical science of the seventeenth century was

making rapid strides forward, its popular medicine was already

in process of retrogression to the excesses of the Byzantine Period,

which bears out our main thesis, that the folk-ways of medicine

are inevitably the same and independent of time and place and

1 For this phase of the subject, see the learned and illuminating monograph
of Helen Farquhar on Royal Charities, London, 1919 (Brit. Numismat. Jour.,

xii-xiii).
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circumstance. This can })g easily verified by a glance at the

materia medica of the period.

The first edition of the London Pharmacopfria, published in IGIS, contains

some 19G0 reniciiies, of which 1028 wcn^ simples, 91 uninud, 271 vegetable.

Among these were worms, lozenges of dricni vipers, foxes' lungs (for asthma),

powders of precious stones, oil of bricks, oil of ants, oil of wolves, and butter

made in May (for ointments). Among the 932 compounds, many of which
had the names of their Greek and Arabian originators attached, were vege-

table syrups, compound senna powder, Neapolitan (blue) ointment, Vigo's

plaster (compounded of vii^ers' flesh, with live frogs and worms), and the cele-

brated antidote of Mattioli, made up of about 230 ingredients, including the

multifarious mithridate {confectio Damocratis) and the theriaca Andromachi.
The Pharmacopccia of 1650 contains cochineal, antimonial wine, the red and
white mercurial precipitates, moss from the skull of a victim of violent death,

and Gascoyne's powder, compounded of bezoar, amber, pearls, crabs' eyes,

coral, and black tops of crabs' claws. In the Pharmacopoeia of 1677 the names
of the Greeks and Arabians disappear, showing that their influence had also

declined, while jalap, cinchona bark, burnt alum, digitalis, benzoin, balsams
of copaiba and tolu, steel tonics, and Irish wlusky (aqua vikc Hibernorum sine

usqiwhaugh) make their appearance for the first time, as, also human urine, so

highly recommended by Madame de Sevignc (June 13, 168.5^. Among the

queer remedies contained in the three London Pharmacopoeias of the period

were the blood, fat, bile, viscera, bones, bone-marrow, claws, teeth, hoofs,

horns, sexual organs, eggs, and excreta of animals of all sorts; bee-glue, cock's-

comb, cuttlefish, fur, feathers, hair, isinglass, human perspiration, saliva of a.

fasting man, human placenta, raw silk, spider-webs, sponge, sea-shell, cast-off

snake's skin, scorpions, swallow's nests, wood-lice, and the triangular Wormian
bone from the juncture of the sagittal and lambdoid sutures of the skull of

an executed criminal (ossiculum antiepilepticum Paracelsi-). The Chinese
materia medica itself could go no further than this toward demonstrating that
the folk-mind is stationary or discontinuous. Yet Minderer prescribed oil

of spiders and earthworms for plague, Robert Boyle recommended album
Gra;cum as a homely but experienced remedy for dysentery, Nicolas L6mery,
cat-ointment and oil of puppies boiled with earthworms, Mattioli, oil of scor-

pions, and Paracelsus, human ordure (Zebethum occidenfale) . Glauber alone,

in an important treatise on salts (16.58'), urged the employment of chemical
preparations in lieu of animal excreta. Old Nicholas Culpeper, the arch herb-
alist and quacksalver of the time, indulged in a vast amount of scurrilous

raillery at the expense of the Lonclon Pharmacopoeias of 1618 and 16.50, but,

except for his herb-lore, he was himself only the crcflulous astrologer described
by Nedham, as "a frowsy-headed coxcomb" who had "gallimawfried the
Apothecaries' Book into nonsense" in his aim to "monopolize to himself all

the knavery and cozenage that ever an apothecary's shop was capable of."

In Germany, Rivinus published a Censura of officinal remedies (1701),
rejecting as worthless the poisons, parts of animals, perishable and inert sul>-

^taiices, adulterated, substituted, faultily prepared or imaginary remedies and
incongruous or incompatible mixtures.

Another curious feature of seventecnitli century therapy was the large
number of private or proprietary preparations. Prominent among these
nostrums won; the Scot's Pills (Grana Angelica), compovmded by Patrick
Anderson (1635) of aloes, jalap, gamboge, and anise (the modern piluliR aloes
et myrrhffi), which were, according to Wootton, successfully patented down to

^ She was also a warm advocate of viper meat, to "temper, purify, and
refresh the blood," and gossiji claimed that Sir K(>nelm Digby poisoned his wife
with too frequent doses of viper's wine, given in aid of preserving her good
looks.

- A. C. Wootton: Chronicles of Pharmacy, London, 1910, vol. ii, i)p. 2-31.

' Glauber: Tractatus dc natura salium, 1658.
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1S7(). :m(i arc still asked lor in the shops, .lului rcclicv's catliartic pills wen;
advertised at Is. (id. tlie l)().\ in his Sy<ienhaiii (KiUr)). The lidnntc Tninfiuillc,

coiiipoumled of lierhs, by one of the ('ai)iichins of the Louvre, was hif^hiy

reeoinin(Mid(>d hy Madame* de Sevif^iie (Deceiiiher If), KlSl). 'I'he liiiinnc

Flonininti, another iierhal tincture of the time, is still featured in the l''rench

Codex. Daily's I'llixir is still made. Dutch Drops, or Haarlem Oil, a mixture
of oil of turpentine with other inu;redients, has been used since 1()72 as a "medi-
canientum " or routine preventive* of disease. Charles 11 {iave anywhere from
£5(KK) to £ir),()00 for the formula of "Cioddard's Drops," reconunended by
Sydenham, ami said to have b(>en made of raw silk. Carmelite water {cau. dc
Mclit^sc (lis Cannes), an aromatic cordial, made at the pharmacy of the liarc-

footed Carmelites near the Luxembourfj; in 1(111, was patented uj) to 1791, and
sold up to 1S4(). ScMfiiK'tte's salts (snl poli/rhrcshDn), devised about l()72, and
a secret uj) to 17;n, were Hociielle salts. The formula of the so-called Frank-
furt i)ills, a pojjular laxative of aloes and rheum, also called Beyer's pills or

pilnlir (i/K/diccr, was transmitted by th(> inventor, .Johann llartmann Beyer
(lo(W-lt)2.5), ot l<'rankfurt, to Jacob Fl(')sser, apothecary at the White Swan,
in lo'JS, and transmitted, in succession, to other apothecaries until late in the
eighteenth century.^ The i)ills of a figm-ative Dr. Inmiaiuiel (''(Jod with us")
of Nuremberg, were in use al)out 1()3S as a cure-all, especially wlien the plague
\va.s prevalent.- Singleton's Clolden Eye Ointment is described in Wootton's
Chronicl(\s as the oklest i)rivate remedy sold in iMigl.aiid, and is still pr(>])rietary.

Some time before KYM), the Countess of Chiiiclioii, \icereiiie of Peru, was cured
of malarial fever at Lima, by administration of cinchona bark, which had long

been known to the Peruvian Indians, and was brought to Europe by the

Jesuits in H]'.V2. and later by Juan d(> Vigo. No other event, says Neuburger,
(lid so much to upset the ciUTent school systems of medicine as the discovery
of Jesuits' bark. Ramazzini said that cinchona did for medicine what gunpow-
der had done for war. The fact that it ra])idly curerl a protracted intermittent
fever, for which the older remedies hafl been employed for months at a time
to void th(> "corrupted humors," was the end of Calenism in medical practice.

It was introduced into English i)ractice by Sydenham and Morton, and its

use enabled them to (liffer(>ntiate malarial fever from other febrile infections

and Torti to separate the pernicious forms which do not yield to it. Ipecac
was first mentioned as igpecoya by a Portuguese friar in Purchas' Pilgrinics

(1625) and brought to Paris in 1672. About 16S0, it began to be extensively
prescribed as a secret remedy for dysentery by Helvetius, and, at the instance
of Louis Xl\. the secret was tried out and jiurchased by the French gov-
ernment ff)r 20,000 francs in 16SS. The drug has since had its ups and do\\'ns

prior to the introduction of emetine (1910). Antimony had an extraordi-

nary vogue in the seventeenth century through the* fact that tartar emetic
cured Louis XIV of a dangerous illness in 1657. Tartar emetic was first de-

scribed by Adrian Mj-nsicht in 1631, and may have been identical with the Earl
of Warwick's Powder (1620). Kermes mineral, devised by Glauber in 1651,
w^as a secret for which Louis XIV paid a high figure in 1720, under the guise of

poiidre des Chartres. Antimony cups {pncula cmcHca) were in common use in

Germany, but disappeared toward the end of the century.^ In 1646, Athana-
sius Kircher described another kind of wooden cup, sent him by the Jesuits

in Mexico, which would color water j)oured into it a deep blue, capable of

chameleon-like fluorescence. This was the celebrated lignum nephriticum,
first noted by Nicolas Monardes (1565) and Francisco Hernandes (1577) as a
remarkable diuretic for renal and dropsical troubles. Caspar Bauhin described

a similar cup in 1650 and, in 1663, Robert Boyle made a careful investigation
of the color phenomena. In 1915, W. E. Safford showed that lignu7n nephriti-

cum is obtained from two species, viz., Eyscnhardtia polystacha, the palo duke

1 W. Strieker: Janus, Breslau, 1847, ii, 397-399.

2H. Schoppler: Arch. f. Gesch. d. Med., Leipz., 1911-12, v, 446-449;
1912-13, vi, 232.

' These remedies are all described at length in Wootton's "Chronicles of

Pharmacy," London, 1910, passim.



THE SEVENTEENTH CENTURY 293

of Mexico, which Boyle examin(>(l, and Pterocarpus indicn, a large Philippine

tre(\ from which Kircher's and Bauhin's cups were probably made. In the

seventeenth century these cups were esteemed as gifts fit for royalty. i The
moxa, which Sydenham thought identical with the (huoXivoi^ oi Hippocrates, was
introduced into European i)ractice as a remedy for the gout by Hermann
Buschoff, a Batavian clergyman, in 1674, and recommended as a cure-all by
(iehema (KiS'i-).

Professional poisoning, ats bad as that described in Livy and

Cicero, was particularly rampant in Italy and France. Much of

sixteenth and seventeenth century i:)oisoning was, no doubt, in-

testinal obstruction, extra-uterine pregnancy, appendicitis, or

what not. But the objects in the Musee de Cluny'' and other

data indicate that it was an ambition of the time

To carry pure death in an earring, a casket,

A signet, a fan-mount, a filigree basket,

and the scene in Swinbin-ne's "Queen Mother," in which Catherine

de' Medici poisons her clown with a pair of gloves, is probably not

exaggerated. Such an Italian poisoner was Exili, who left Rome
for Paris, with a record of 150 cases against him, and came in con-

tact with Sainte Croix, the paramour of the depraved Marquise de

Brinvilliers. From Exili, Sainte Croix is said to have learned of the

subtle compound with which his mistress disposed of her father,

two brothers, and many unfortunate patients in hospital. She

was caught up with by a love-making detective, tried, and hung

in 1676. The white powder she employed defied all analysis.

The affair led to a fashional)le ei:)idemic of secret poisoning, against

which Louis XR' instituted the celebrated "Cham])re Ardente."

This was a kind of "third-degree" tribunal, and, through its of-

ficial grillings, the female fortune-tellers, La \ oisin and La Vigour-

eux. with their poudre de succession, were exposed and brought to

justice. Arsenic was probably the toxic principle of the Aqua
Tofana or Aquetta di Napoli of Teofania di Adamo, a diabolic

female who, in 1709, owned to having poisoned over 600 persons

with it, and was subsequently imprisoned or strangled.

Apothecaries' bills were exceptionally high in the seventeenth century,

and the cost of medicines was often exploited by physicians and surg(>ons as

an excuse for running uj) their charges. In CJermany, the city Apothckni

were of imposing architectvire, the facade being sometimes ornamented with

stone figures of great physicians of the past, as in those found at Hannover by
Hermann Peters and at Lemgo by Arnold Klebs.^ In London, Bucklersbury

iHatford: Ann. Rep. Smithson. Inst., lOl.'}, Wash., 1916, 272-298, 7 pi.

- For the history of the moxa, see Reichert: Deutsches Arch. f. Gesch. d.

Med., Leipz., 1879, ii, 4-5; 145.

' For a description of these see L. Courtadon: ^sculape, Paris, 1912, ii,

188-192.

^H. Peters: Die Heilkunst in der Stadt Hannover, Hannover, 1901.

A. C. Klebs: Arch. f. Gesch. d. Naturw., Leipz., 1914-15, v, 102-107, 2 pi.
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was not (Hily the ij,n';it ilni;; in:irt, Imt lirid liccdiuc a lashioiiMhlc liifiliway of

iiitrimif- a M'l't of scvciilfciilli cciilui'v Hoiid Street. 'I'lie grocers wci'e the

oriiiinal dnin inercliaiits, vww after the apotliecaries were duly incorixjrated

l)y James 1 in 1(UH>, hut, in UilT, llie dnijijiists >uc(H'e(l{'d in slieddiiij^ the

groeers hv means of a new charter, after whieh time they had the jjhj'siciaiis

against them. Tlie reason of (liis was tliat tlic apothecaries ,set up as practi-

tioners, not only .sellin<i dru^s hut prescribinj;; them, 'i'he ionfi; wranj^le between
jihysicians and apothecaries which came to a head in CJarth's "J)isi)ensary"

began about the time of the (!reat Plajjue in London (KKif)), when the apothe-
caries made good in ])ul)li(; estimation by staying at. their jjosts, while the

|)liysicians (even Sydenham) fled for their lives. Extortion was the great fail-

ing of the apothecaries. In two drug bills of HV.V.i and Kilif), cited by liander-

son, 4s. are charged for a gla.ss of chalybeate wine; "a purge; for your worship"
is listed at 3s. Od.; "a j)urge for your son'' at 3s.; and a powder to fume tin; bed-

clothes at 4s. High as these charges were for the tinu;, they are as nothing to

the nnilcting jmictised in 1()33 by George HuUer, who charged 3()s. apiece for

l)ills and £37 lOs. the boxful. In the reign of James I, the College of Physicians
prosecuted Dr. Tenant for cliarging £() each for a i)ill and an apozeme (decoc-

tion), and Pitt, in 1703, stated that apothecaries had been known to make
between i'l.")() and £320 out of a single case, and that their i)rescri])ti()n charges

were at least 90 jier cent, more than the sliop prices. At this time the average
London physician's fee was about half a sovereign, while tlu; apothecari(>s in

ordinary to C'harl(>s I and Charles II got £40 and £72 jx'r annum rcsi)ectively.

In 10S7, the College; of Physicians bound their f(>llows and licentiates to treat

the sick poor of London and its suburbs free; of charge, which strained the

situation still further, and, in KiOG, 53 influential phy.sicians subscribed £10
each to establish (lis])ensaries for sui)i)lying drugs to the poor at cost price.

War was now joined not f)nly hetwcM'n ])hysicians and apoth(H;aries, but an
internecine wrangle l)roke out among the disjjensarians and anti-(lisp(>nsarians,

the latter bemg, of course, favored by the apothecaries. A lively bout of

scurrilous pamphleteering ensued, and in 1G99 Garth published The Dis-

]>ensary, a satirical poem in the meter of Pope, urging the injustice of the di-

lemma forced upon the physicians "to cheat as tradesmen or to fail as fools."

It was described by Dr. Johnson as "on the side of charity against the in-

trigues of interest, and of regular learning against licentious usurpation of

medical authority." Pope also had a slap at

Modern pothecaries, taught the art

By doctor's bills to play the doctor's part.

Bold in the practice of mistaken rules.

But, in spite of the support of the men of letters, the physicians were in the end
beaten by the apothecaries, for a test case against an apothecary who had ex-

ceeded his license, which w^as brought to trial in 1703, and at first decided in the

physicians' favor, was subsequently reversed in a higher court. After this

time, the English apothecaries became practitioners to all intents and purposes,

and then began to make war upon those of their number who did not come up
to certain standards of their own devising. They were upheld in this, as we
shall see, in 1815 and until 1886.

In the seventeenth century, the control of the trade routes and

the drug marts passed into the hands of the Dutch and the EngHsh.

In the sixteenth century Holland had already acquired complete control

of the carrying trade between northern and southern Europe, as also of the

supph' of timber, tar, and wheat; but the secret of the sea route to the East
Indies had been jealously guarded by the Portuguese. In 1595-6, Jan van
Linschoten, who had served in the Portuguese Indian fleet, published an ac-

count of his travels in the Far East, which gave much of the desired informa-

tion. Many brisk sea-fights ensued, until even the Moluccas fell into the hands

of Holland. Torrents of blood were shed for the "apparently inoffensive clove,"

which today is mainly of value in seasoning pickles and preserves or to conceal
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the odor of a tlrunkard'.s breath. As Motley said, "The world's d(>stiny seemed
to luive almost become dependent upon the growth of a jjarticular gillyflower."

To get complete control of the clove, the Dutch extirpated it from the Moluccas
and introduced the tree into Amboyna (Fliickiger and Hanbury). To monop-
olize Myri:itica fragrant, the source of nutmegs and mace, they immersed the
kernels in milk of lime for three months, to prevent propagation outside the
Banda Islands, and kept the entire nutmeg crop in stock at Amsterdam for

sixteen years (Linton). Tavernier tells how they monopolized the cinnamon
of Ceylon. The English did not succeetl in gaining a foothold in the drug marts
until late, and for a long time their supphes were obtained by the cai)ture of

Portuguese and Dutch vessels. The capture of Ormuz (1622) and the massacre
of the British at Amboyna (1623), the subject of Dryden's play, are features of

their clash with the Dutch. Their surest hold was destined to be in the penin-
sula of Hindustan. The British East India Company was chartered on De-
cember 31, 1600, and a permanent station was estabhshed on the Malabar
coast in 1612.

i

The extent to which exotic Eastern and American drugs were introduced
is evidenced in the remarkable series of pharmacologic tracts published in

London during 1672-95 and attributed in part to John Pechey of Gloucester-
shire. Molucca nuts, ginseng, Angola seed, ipecacuanha, casmunar root,

Malabar nuts, Barbado seeds, Bermuda berries. Vanilla beans, salep, Colombo
wood, Maldive nuts, lignum nephriticum, Blatta hizayitina, Bengala beans,
Perigua, Mexico seeds, Cylonian plant and cassiny are among these simples.^

The supposititious author is not to be confused with John Pechey (1665-1716)
of London, the translator of Sydenham (1696).

The purchasing power of money in the seventeenth centur}^ is

said to have been some seven or eight times what it is now, and,

with this ratio in mind, we may gain some idea of the compensa-
tion and income of the physician and surgeon of the time.

The salary of a physician in ordinary was £100 annually, but Turquet de
Mayerne got £400, with an annuity of £200 settled upon his wife. While the
average fee of the English physician was, as stated, about 10s. (worth about
$35 today), we find Richard Mead (1673-1754) charging a guinea a little later

and a half a guinea for coffeee-house practice. Harvey, who was not a successful
practitioner, left an estate of £20,000. The annual salary of the Professor of

Physic in the University of Cambridge in 1626 was £40.
An old bill of 1665 gives 12s. as the fee for a twenty-mile visit; another,

£1, and, for an outside visit of two days' duration, £1 lOs. Bleeding a lady
in befl cost 10s., as against 2. 6d. for a man. A postmortem cost 3s. 4d.^

Thomas Arthur, a physician of Limerick, Ireland, although prevented by
religious prejudice from practising among the wealthy, made an average in-

come of about £250, or the equivalent of about .'S7000 today (Walsh). His fee
for the management of a case of gonorrhea (1619) was £2 in advance, and, for
a putrid sore throat, 8s. The Professor of Physic in the University of Cam-
bridge got £40 per annum in 1626. In Germany the tariff was fixed by the
ordinances of Hesse (1616), Frankfort on the Main (1668), and Prussia (1685).
According to the Frankfort ordinance, an office visit was worth 40 pfennige
(about 75 cents today), a house visit 1.35 marks, a night visit 1.70 marks, and
a consultation one gold gulden (about $12.50). Foreigners were chargcvl half
as much again, and the wealthy paid what they liked. The family physician
( Haumrzt) received a lump sum annually, as high as 100 marks in one case, for
attendance on a Bavarian countess (Baas). A city physician got over 500

1 See Tschirch: Pharmakognosie, Leipz., 1910, ii, and Linton: Jour. Am.
Pharm. Assoc, 1916, v, 473; 574.

- See Index Catalogue, S. G. O., 1. s., x, 594-595.
' See Brit. Med. Jour., London, 1870, ii, 169.
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marks if lie iiispccti'il (lie city plianiiacics; a cinni i)Ii>siciaii, SfjO marks; and
a |)h>siciaii in ordinary, 000 marks. 'I'lic pcst-dnctor of I'l-a^uc received 2000
marks a monlli. In l"ranc<', Sejiuin purchased the jjost of ]>hvsician in ordinary
from CUiillemeau for oO.OOO hvres and sold it for 22,000 crowns (al)out 200,00()

francs in pres(>nt money), while \'al()t, in Ki.Vi, i)ai(l Cardinal Mazarin ;i(),0()0

crown.s for the vacant post of royal ])Iiysician. Buckle states that the average
French doctor's fee was as low as that of an ]Mifz;lish farrier. According to tlie

Lcraincu Injinni (1700), cited by Handerson, an iMiglish surgeon's fee was 12

pence a mile, 10 groats for hone-setting, a shilling for hlood-letting, and £") for

amputation: a licensed physician got a nohle or angel ((is. <Sd.), although he
might demand 10, a graduate in physic 10s., though they commonly demanded
20. Richard Wiseman got L'1.")0 as surgeon in ordinary in Ititil, and de
Choqueux £S0 in Kit)"). The medieval custom of ])aying a life ainiuity for a

succes.sful operation was still in vogue. Wiseman records an anmiity of £30
IHT annum from one i)atient (Powtr). According to the Frankfort tariff of

U)()S, a (ierman barber surgeon got lOj marks for setting a brok(>n arm (2O5

marks, if two bones were broken), 80.85 marks for a dislocation of the elbow-
or knee-joint, or half as much if the result was jjoor. A surgeon ch.arged 31

marks for amputating an arm, 11 marks for a leg, ")1 marks for a lithotomy, or

half i)rice if the patient died. Herniotomy was rated at 51 marks, and cataract

operation 17 marks for one eye, or 25 marks for both. According to Haas's
tabulation of the pay of army surgeons in Mark Brandenburg, a company
surgeon got) about 11 to 15 marks monthly in the infantry, and in the cavalry
11.40 marks in 1(')39, and 27 in 1055. A regimental surgeon got 30 marks in

1638, 15 marks in 1G39, 27 marks in 1655, and 52.80 marks in 1(585. During
1635-85 the surgeon of the exiled French mouscjuetaires got 90 marks monthly.
The i)ay of a Saxon Feldscheerer in 1613 was 33 marks a month. It is interest-

ing to note that, during the Thirty Years' War, and after, the Feldscheerer

wa.s at once rc^gimcntal surgeon, barber, and standard-bearer {Fdhnrich^). In

England, under the Commonwealth in 1650, army surgeons at the northern
posts got 6s. 8d. per diem and £15 for horses and medicine chests, if mounted.
An English naval surgeon got £8 Is. for one hundred and seventy-five days'

services in 1653 and £16 14s. for fifty-one days' services in 1654.

The administration of military medicine during the seventeenth century
was a continuation of the methods established at the siege of Metz (1552).

Field medical officers {medici -pvri) were scarce. The armies of Gustavus
Adoli)hus had apparently no regular regimental or company surgeons, but he

prohibited pillage, devoting looted goods to "the next hospital," and the

enemy's wounded were collected and sent to city hospitals. In the French
and English armies regimental hospitals and company infirmaries were the

vogue. Richelieu established the first stationary (base) hospital under a

chirurgien-major at Pignerol, 70 miles from the front, in 1630. In 1666, the

engineer Vauban designated places for hospitals in all the captured towns
fortified by him. A retreat for superannuated soldiers was established at

Hereford by Sir Thomas Coningsby in 1614, and the Inralides (Paris) was
finally opened in 1676. Permanent general hosjiitals for soldiers were opened
at Chelsea (England), in 1682, at Kilmainham (Ireland) in 1693, and the

sailor's hospital at Greenwich in 1695. The medical personnel of the period

was of a higher order, including such men as Harvey, Wiseman, Gehema,
Purmann and JMinderer. In the armies of the Elector of Brandenburg, each

regiment had a staff physician and a field barber, and in 1683, the Saxon army
acquired a chief surgeon on the staff of the general, with field barber and field

apothecary^ all with the rank of en.sign. At the siege of Rochelle (1627),

Richelieu assigned a personnel of civilian assistants (usually Jesuits and
cooks) to the field hospitals, and provided for a crude ambulance personnel in

an ordinance of 1638. In 1667, Louis XIV held a conference with the surgeons

Turbiere, Bienaise and Gayant on increasing the medical personnel, with the

result that at the battle of Seneffe (1674), 230 army surgeons were available,

with nursing personnel and abundant material for the care of the wounded.^

iSee A. Kohler: Arch. f. klin. Chir., Berk, 1914, cv, 780-783.

= C. L. Heizmann: Ann. Med. History, N. Y., 1917-18, i, 287-294.
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The long, tig,ht-wa\stedjuiifaiicorps coats, the first distinctive uniform of the

army surgeon, appear in this (>ra, and are figured in Purniann and Hcister.

The old-time strife and rivalry which, as we have seen, had

always existed between the physicians, surgeons, and barbers, con-

tinued with unabated fervor in the seventeenth century. After the

incorporation of the Enghsh barbers and surgeons in one company

in 1540, the former continued to l)e a thorn in the side of the latter,

and the surgeons did not succeed in getting rid of them until 1745.

Meanwhile, this united Company of Barber Surgeons were per-

mitted to have pubhc dissections in their own hall, but nowhere

else, and the cause of their education was further advanced by the

Arris (1643) and Gale (1698) foundations for pubhc dissections and

lectures. In France, the medical i^rofession had consisted for cen-

turies of an aristocracy of physicians, a petite bourgeoisie of clerical

barber-surgeons, and a proletariate of laic l^arbers or outcast sur-

geons (h(irbitonsores), all hating and despising one another and ad-

hering to rigid caste distinctions. When, after the foundation of

the College de St. Come, the surgeon was in a manner assimilated

to the status of the physician, he began to put on airs like the latter,

wearing the square cap and long robe, substituting the device of

three boxes of ointment upon his guild-banner for the traditional

three basins, arrogating to himself the right to examine the barbers,

and insisting that his apprentices be "grammarian-clerks." By
the seventeenth century, the physician had become a sterile i:)edant

and coxcomb, red-heeled, long-robed, l)ig-wigged, square-bonneted,

pompous and disdainful in manner, making a vain parade of his

Latin, and, instead of studying and caring for his patients, tried

to overawe them by long tirades of technical drivel, which only con-

cealed his ignorance of what he supposed to be their diseases.

Among themselves, the physicians were narrowly jealous of their

rights and privileges, regarding their fraternity as a closed cor-

poration, yet eternally wrangling about fantastic theories of dis-

ease and current modes of treatment. The lay barber, although

an outcast and an outlaw, was, in some respects, the most worthy
of all throe, since he was driven to study nature at first hand. He
showed little sul^mission or respect toward his rivals, and out of

his clan had come Franco and Pare. Thus, while the barbers were
ciowding the surgeons who, in servile imitation of the physicians,

liad formed a syndicate against them, the physicians themselves

maintained a supercilious, Malvolio-like attitude toward both.

Physicians, as Forgue says,' would sometimes join with the bar-

bers in an aristocrat-socialist combine against the surgeons, al-

though sometimes favoring the surgeons' vows of precedence over

IE. Forgue: MontpelUer nied., 1911, .xxxii, GOl; xxxiii, 8.
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tli(> hai'lxM's. \vliil(> l);irl)(M's mikI sufiicons would af^ain solidify as a

unit a)j;ains( the doctors. Tlic result of all this intrigue and lurnioil

was that the harliers linall>' came into their own through the royal

decree of UUiO, which unified barbers and surgeons in one guild,

but otluMwise reduci^l them to the hunil)l(>st status and drew down
ujH)!! th(Mn th(> centui)l(>d wrath of tlu' physicians. The curious

isolation and sterile ineffieicncy of the French internists of the

seventeen! h ccaitury are strikingly revealed in the letters of Guy
Patin (1(^01 72), Dean of the Paris Faculty, who regarded the

surgeons as mere "l)ooted lackeys ... a race of evil, ex-

travagant coxcombs who wear mustaches and flourish razors."

In 1686, however, an event occurred which Michelet has deemed
"more important than the work of Pare." Louis XIV suffered,

it seems, from a fistula in ano, which, after remaining obdurate to

the exhil)ition of all manner of ointments and embrocations, was

successfull}' healed by operation at the hands of the ro^-al surgeon,

FelLx. The latter received for his trouble a farm, 300,000 livres,

three times more than the honorarium of the royal physician, and

was ennobk'd, ])ccoming the Seigneur de Stains. Felix was suc-

ceeded by jMarcschal, and to jMareschal is due the elevation of the

French surgeon's social condition in the eighteenth century. Louis

XIV influenced French medicine in three curious ways: His attack

of typhoid fever (1657) gave an immense vogue to the use of anti-

mony; his anal fistula (1686) brought about the rehabilitation of

French surgery; and the fact that his mistress was attended by
Clement, the royal accoucheur, in 1663, did much to further the

cause of male midwifery.^

The best sidelight on the pedantic formalism and complacent

ineptitude of the French internist of the period is afforded in the

pensive mockery of Mollere (1622-73). The great dramatist had

no use whatever for the medical profession, whose ridiculous side

early excited his derision and against whom he seems to have
cherished a lasting grudge, partly because of their inability to do

anything for his own malady (consumption), and partly because he

believed that they had killed his only son and one of his bosom
friends with their eternal antimony. No less than five of his

printed comedies abound in pungent raillery and light-barbed sar-

casm, directed with unerring skill against the tribe of doctors.

The tendency is exhibited in his very earliest farces, such as Le Dodeur
Amoureux, Les Trots Dodeurs Rivaux, La Jalousie de Barbouille, Le Medecin
Volant. In Le Medecin Volant, Sganarelle, the valet, cleverly mimics the ped-
antries of the Paris Faculty. In L'Amour Medecin we have an inimitable

'1 His ordinary physicians were d'Aquin, a creature of Mme. de Montespan,
and Fagon, who displaced the latter at the instance of Mme. de Maintenon.
See P. Eloy: Fagon, Archiatre du Grand Roi, Paris diss., 1918, No. 72.
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burlosqup of professional consultations and discussions among; five physicians

of difTcront typos, one of tho poiiits brought out being the relative merits of

the old-fasliioned Eijiscopal mule and the new-fangled horse as a means of

transportation. In the second act a strolling drug-vendor chants the virtues of

the poi)ular oi)iate, orviekiii. In Le Medecln Mulgre Lui, Sganarellc is again
impressed, by dint of drubbing, into playing the part of doctor, and, having a

glib tongue, acquits himself exceeding well. In Monsieur de Porceaiuinac, two
physicians, who have been bribed to pronounce the latter insane, hold a sol(>mn

consultation de lunatico inquirendo over the pursy j^rovincial, and their long
scholastic tirades seem exactly in the spirit of the times. But the height of

medical satire in Moliere is achieved in his last great work, Le Malade Imagin-
aire, of which the central figure, Argan, the hypochondriac, forever drugging
his imaginary ailments, is of the type portrayed by Butler in The Medicine
Taker. The first act tliscloses Argan grumbling over his apothecary's accounts,

the princix:)al sources of medical revenue in those days. In order to have a
physician at beck and call about his household, he is desirous of marrying his

daughter, Angelique, to Thomas Diafoirus, a dense young medical graduate
who is a good match, as matches go, but by no means the young lady's choice.

To outwit this design, Toinette, the maid, disguises as a doctor, and through a
clever stratagem succeeds in making Argan relent his purpose, as well as in

restoring him to health and sanity. In the meantime, however, he is fairly

bulhed off the stage by M. Purgon, an irate member of the Faculty, who ter-

rorizes hini with the prospect of bradyi^ejisia, dyspepsia, apepsia, lientery,

dysentery, dropsy, and general decline. The doctors defeated, the intrigue

is resolved by persuading Argan to become a physician himself. Then follows

what is perhaps the choicest bit of medical satire ever penned, the intermezzo-
ballet, a joyous burlesque of those ceremonies of medical graduation which
John Locke described in his French diary. The French routine of medical
examination and graduation in this period w\as portentous in length and pomp,
and our description is taken from the admirable account by Maurice Ray-
naud. ^ The unfortunate candidate, drilled almost to extinction in the scho-

lastic regime of the "naturals," anatomy and physiology, the "non-naturals,"

hygiene and dietetics, and the "contra-naturals," pathology and therapeutics,

without any bedside teaching whatever, was put through his paces every two
>cars by a long string of examinations and argumentation of theses which
lasted a week. The latter disputations usually began at 5 or 6 a. m., lasting

until mid-day, and woe to the luckless candidate who could not cope with the
fire of absurd questions which were rained upon him. If he came through all

this successfully and his name was one of those drawn by lot from the fateful

urn, he became a licentiate for graduation. Hereupon the licentiates and
bachelors proceeded in solemn array to request the presence of all prominent
ami influential personages at the graduation ceremonies, the special feature of

wliich was the Dean, the paranymph of the old Greek marriage ritual, who
inducted the newly fledged licentiate into a sort of mystic union with the
Faculty. At 5 in the morning of the momentous day, a preparatory session

was held to determine questions of precedence, which were again decided by
the urn. At 10, the hall was opened to visitors, the lists were proclaimed, and
the successful candidates fell upon their knees to receive the apostolic bene-
diction. The chancellor then proposed a question of religious or literary char-
acter to the candidate, which the latter immediately took up. This completed,
the assembly proceeded in a body to the cathedral to thank the Holy \'irgin for

lier good offices. Then followed, after an interval of six weeks or longer, the
doctorate, the object of which was to induct the candidate into the sanctuary
of the Faculty, as the licentiate had introduced him to the public. After a
close inquiry into his moral character the candidate was first admitted to the
Vcf^pcrie, which consisted in a solemn, intimate presidential discourse on the

^ M. Raynaud: La medecine au temps de Moliere, Paris, 1862. Even in

the fifteenth century, it was customary for the regents of the Paris Faculty to

have the recreation of a midwinter visit to the public baths, followed by a sup-
per, all at the expense of the bachelors. (E. Wickersheimer : Gazette des eaux,
Paris, 1914, Ivii, 751.)
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dignity and imiiortancc of ihc luciiical protVssioii. followed by tho discussion
of anofluT th(*sis, with s|)fccli('s. Acailcmic full-drc'ss visits to the repents of

tlic l'"acult\' occupied tin- next few days. On tlic liual day the candidate was
sworn to tiie tliree articles of inetiical faitli, \iz., to obey all laws and observe
all prescrilx'd ciistonis of the Faculty, to attend the mass for deceased jihysi-

cians following St. Luke's Day, and to be uiisjjarinfi in warfare against all illicit

practitioners. The candidate having taken oath to this in th(> single word,
Jiiro. the President (Praises) placed the square boiniet upon his head, after

making th(> sign of the cross with the latter, and, with the .ndmiiiistration of a
slight tap or (ircolddc, the doctor in emi)ryo was born into the world. He im-
mediat(>ly entered into his rights and privileges by i)roposing a thesis to be dis-

cussed by on(> of the physicians present, after which he delivered a florid, per-

fimctory discour.se of thanks and i)raise. On the St. Martin's day following,

he presided at the acic ixislillairc, a general discussion of a thesis of his own
choosing, and on the following day his name was inscribed on the registers as a
junior for the next ten years.' This lengthy ceremony, which was set off

everywhere by innumerable dinners, sui)i)ers, and banquets of old-time dimen-
sions, forms the substance of Moliere's immortal ballet. At the start, the

Pneses burles(]ues, in mock Latin, the .solenui discourse of the Vesperic. The
first doctor then propounds the nice question : \\'hy does opium produce sleep'?

To which the candidate replies

Quia est in eo
Virtus dormitiva,

to be greeted by the obligato chorus:

Bene, b(>ne, bene, bene respondere,
Dignus, dignus e.st intrare

In nostro docto corpore.

The candidate is then plied with questions as to his jirobable line of treatment
in a string of diseases, for each of which he advances the incontestable merits of

the clyster, the lancet, and the purge

—

Clysterium donare,
Postea seignare

Ensuita purgare,

ff)llowed by the constantly reiterated "Bene, bene." The famous Juro is then
administered, and after the Praeses has conferred the bonnet, the canfiidate

dehvers a flowery discourse, full of servile praises of his benefactors. The ballet

closes with festal dances and cheers, the physicians, surgeons, and apothecarie.-'

filing out solemnly at the end.

The good-humored character of Moliere's satire, and the ap-

parent indifference with which it was received by the medical pro-

fession of his time and country, indicate that there was plenty of

human nature in the French physician of the seventeenth century,

in spite of his innocuous pedantry and sterile fanaticism. Across

the Pyrenees we find the same conditions, if we may trust the

Spanish romances of the picaresco type, and the medical scenes in

Le Sage's Gil Bias, which, although published in 1715, is pure

seventeenth century in its characters and local color. The droll

consultation in the third chapter of its fourth book, in which Doc-

tors Andros and Oquetos agree that the trouble in Don Vincent's

1 These data have been taken from Maurice Raynaud's delightful study,

La medecine au lem-ps de Moliere, Paris, 1S62. Frank Baker, on The Faculty
of Paris in the Seventeenth Century, New York Med. Jour., 1913, xcviii,

pp. 115-121, gives an attractive presentation of the subject in English.
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case is "a mutiny of the humors," is fairly typical, the patient

losing his life through the consequences of theu' dispute whether

the Hii:)pocratic expression «i>yan>ij)^ meant a fermentation or a

concoction of these humors. Then there is the slap at the "fellows

in this town caUing themselves physicians, who drag their degraded

persons at the Currus Triumphalis Antimonii, or . . . Cart's

Tail of Antimony, apostates from the faith of Paracelsus, idolaters

of filthy kermes"; and the side-light on the use of the seton af-

forded in the case of Dame Jacinta: "Though a little stricken in

Hlood-lcttinjz: in the seventeenth century. (From Malfi's II Barbiere, 1626.)

years," she cherished her bloom by depletions and "doses of all

powerful jelly . .
." but "what perhaps contributed most to

the freshness of this everlasting flower was an issue in each leg, of

which I should never have known but for that blab Inesilla." But
the mecUcal interest of Gil Bias centers in the figure of Dr. San-

grado, "the tall, withered, wan executioner of the sisters three,"

whose name has, in fact, become a symbol for the kind of intensive

blood-letting which was rife in the seventeenth century. San-

grado's procedure of reducing the old canon to death's door in less
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tlinn Uvo (l;i\s hy diawiiii:; oil IS ^ood iH)n'iii<;(M"S of Mood, witli

al)undanl driMichrs of warm water, may he |)arall('l(vl l)y the actual

(Experience's cited by (Juy Pat in, who hied his wife 12 times for a

Ihixioii in the clu\-<t, his son 21) times I'or a continued fever, himself

7 times for a cold in the head, whil(> his friends, M. Mantel and M.
Cousinot, ])led 'M\ and (14 times in a fever and a rheumatism re-

spectively. It is now known that the rationale of this extraordi-

nary th(M-apy (in ahle-hodied people) lay in the copious drafts of

water \\ hich were given with it, acting as a kind of blood-washing

in the evacuation of peccant humors. In Italy, where the func-

tions of the j)hysician and surgeon had never been entirely sepa-

rated, intensive blood-letting had continued in vogue since the days

of Botallo. The technic of the practice had become highly spe-

cialized, as we see in the handsome copper-plates of such books as

jMalfi's II Barhiere (1620). Costly bleeding-glasses of Venetian

tyi^e were handed down in families as heirlooms. In Germany,
perhaps for some temperamental reason, the degree of blood-letting

seems to have been less intense,^ although the practice was other-

w'ise frequent enough, being a common detail in the numerous
pictures of bathing scenes. At these bathing resorts it was re-

quired to spend one hundred and twenty-four hours in the water as

a cure, with frequent cupping and venesection, set off by the con-

sumption of enormous fiuantities of food. Immorality was fre-

quent, and the bath-keeper, plying his trade as a minor surgeon,

is an index of the low status of the art in the Germanic countries,

where Fabr>' of Hilden was almost the only educated surgeon.

The German barbers were permitted to let blood, set broken bones,

treat wounds and syphihs, but were not allowed to purge. Some
of them went on voyages to the East Indies, or on whaling expedi-

tions to Greenland, to learn what they could. During the Thirty

Years' War and after, many doctors and drug-sellers in the Ger-

manic countries were vagrants.^ Toward the end of the century

we find another queer substitute for the surgeon proper, namely,

the headsman or executioner. That the ceremonies of medical

graduation in seventeenth century Germany were as long and as

expensive as those ridiculed by Moliere is evidenced by an edict of

the Elector of Bradenburg (1683), in which, to save the students'

purses, banqueting was cut down to a single supper, limited to ten

courses. "Ladies" and confectionery were excluded. In the case

of needy students, the sumptuary features could be limited to the

simple announcement of the candidate's graduation in the audi-

torium (at half price), the distribution of gloves and the convivium

1 On this point, see France med., Paris, 1912, lix, 365.

2 See C. Stichler: Arch. f. Gesch. d. Med., Leipz., 1908-9, ii, 285-300.
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being omitted, unless the student saw fit to invite a few professors

to a modest repast, at discretion (Baas). Although medical stu-

dents have always borne a hard reputation for pranks and horse-

play, the social customs of the German students, their hazing and
"pennalism," were coarse and barbaric beyond belief. As in

France, the junior student was a mere hec jaune, that is, a novice

or aspirant, and treated as such. The lower strata of the pro-

fession were made up of all sorts of strolling quacks—tooth-

drawers, vu'oscopists, magicians, rope-dancers, chiropodists, crystal-

gazers—who were also common in the Low Countries, and a
favorite theme of the Dutch and Flemish artists. Of the many
pictures of vagabond dentists, the best are the spirited canvases of

the Flemish artist Theodore Rombouts in the Prado at Madrid,
and, among the Dutchmen, those of Gerard Honthorst (Dresden
Gallery), Gerard Dou (Louvre, Dresden, and Schwerin Galleries),

Adriaen Brouwer (Cassel Museum and Lichtenstein Gallery,

Vienna), and the younger Teniers (Cassel and Dresden). All

these tooth-drawers have costumes evidently designed to make the

bravest showing consistent with their means, some of them highly

fantastic, with fur-trimmed robes and Oriental turbans. The
current methods of venesection are well represented by the younger
Toniers (Musee du Draguignan), Frans van Mieris (Vienna), in

tli(^ fainting woman by Eylon van der Neer, and in the Death of

Seneca by Rubens, both in the Old Pinakothek at Munich. The
pcdicurists, or corn-cutters, were a favorite subject of such men as

David Teniers, Jr. (Cassel, Budapest, Madrid), and Adriaen
l^>i()uwer (Pinakothek, Prado, Schonborn Gallery, Vienna). Vene-
Mction in the forehead and the fastening of a seton in the arm or

tht' back are favorite subjects of Adriaen Brouwer. The strangest

of the Low Country itinerants were the quacks who pretended to

cut stones from the head for the relief of insanity, idiocy, or other
mental disorders. In the sixteenth and seventeenth centuries it

was a common byword to describe a person mentally unbalanced
as having "a stone in his head." The therapeutic imposture con-
sisted in making a superficial incision in the scalp, and palming a
stone or stones, which were cast into a convenient basket at stated

intervals during the patient's struggles. The trick seems to have
been a very old one, and some of its representations in art, such as

ithose of van Bosch in Amsterdam, Jan Sanders in the Prado, or
the etching of Pieter Breughel, Sr., in the Amsterdam Cabinet,
lin back to the fifteenth and sixteenth centuries. The most comic
jSpecimens of seventeenth century work in this field are the stone-

'drawers of Frans Hals, Jr., and Jan Steen in the Musee Boijmans
it Rotterdam. The latter represents a quack incising the occipital

legion of a screaming fool who is tied in a chair, while an old woman



:m)\ iiis'i'oin t>i .Mi:i)i(iNK

liolils tli(^ p;iil iiilo wliicl) ;i ;j;i,tij',iiii^- l;i(l in llic rear l()ss(>s Ihc sup-

posititious stoiu's. one l)y oik*. A wd chalk drawiiifi; oi" the younger
TtMiieis shows a (juack, witli featliercd I urban and sword, open-

iufi; the lioad of a stoical patient, who sits with folded arms and
compressed lips. Physicians of a hifj;her grade are to be seen in tlie

many Dutch pictures of water-casting. Uroscopy is a feature of

nearly all the Dutch pictures of the doctor's visit and was some-
times employed even in the diagnosis of chastity. A solenm con-

sideration of the appearance^ of the patient's urine seems to have

Mai (I'Amour, by Gerard Dou. (Buckingham Palace.
Hanfstaengl, Munich.

been the favorite procedure in cases of the so-called minne pyn or

mal d'amour, that is, the chlorosis of love-sick young women. To
this theme Jan Steen devoted no less than nine canvases, Frans

van Mieris, four, and Gabriel Metsu, two. In these pictures, the

fur-trimmed jackets and rich gowns of the women indicate the

w^ealthier class, the attending physicians being correspondingly

dressed in black velvet robes or doublet and hose, with flat bonnets

or bell-crowned hats, according to their social or religious affilia-

tions. The representation of the pallor and feverish discontent of
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the greensick, lovelorn maidens is very life-like, particularly in the

fine canvas of Gabriel jNIetsu in the Prefer Collection at Vienna.

The clou of this group of paintings is undoubtedly the Mai d^Amour
of Gerard Dou (Buckingham Palace), a charming picture, repre-

senting a handsome young doctor, in fur-trimmed pelisse and fur

cap, earnestl}^ scanning a urine flask, while he feels the pulse of a

pretty meisje, whose upturned face reveals the all-important fact

that her interest in his personality is in excess of her confidence in

his professional skill.

^

The seventeenth century marks the rude beginnings of two new
phases of national medicine—the Russian and the American.

In the fifteenth century Ivan III (1468-1505), the first Russian

ruler to bear the title of Czar, invited foreign physicians to settle

in Moscow, with the not very alluring prospect of having their

throats cut if they failed to cure. Under the reign of Ivan IV

(1533-84), called the Terrible, many English physicians came to

Moscow by invitation and some of these also acted as ambassadors

or diplomatists. One of them founded an Apteka, or drug-store,

in 1581. Under the Romanoff dynasty (1613-45), there was a

great influx of adventurous foreigners which, through the encour-

agement of Peter the Great and Catherine, continued well into the

eighteenth century. These undoubtedly did a great deal to stimu-

late an interest in medicine, although, like the Greeks in Rome,

they were eyed with suspicion by the natives, who were always

ready to sack their houses in popular uprisings. Upon their

arrival, the foreign physicians took an oath of office, pledging them-

selves not to use poisonous drugs, and, after an audience with the

Czar, were loaded with rich presents, money, provender, horses,

and sometimes even acquired an estate of from 30 to 40 ''souls."

The first native Russian physician was Peter V. Postnikoff, who was

sent to Italy to study medicine by Czar Peter and graduated at

Padua in 1694.- The Russian therapeutic superstitions of the time

were identical with those we have found in other countries. There

was the same elaborated polypharmacy, including extracts made
from insects and parts of animals, and not even the critique of

Ambroise Pare had dispelled the belief in the efficacy of the uni-

corn's horn, for three specimens of which 100,000 rouljles ($30,000)

were offered in 1655. Drugs were, however, imported from Ger-

many and Holland, botanic gardens were started, and, in 1671,

a brief account of native Russian simples was drawn up, "a sort

of miniature Siberian pharmacopoeia," based upon information

1 P'or a fuller account of all these pictures, with reproductions, see Eugen
Hollander, "Die Medizin in der klassischen Malerei," Stuttgart, 1903.

2L. Stieda: Janus, Amst., 1903, viii, 178-189.
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f!;;itlu'n>(l from the peasants l)y (lie Sihcrian voyevodft, or military

piovtM'iiors. I'ndcr the HomanotTs a Ministry of INIodical Affairs

was foun(l(Ml, also a central store (Ai)teka) for the distribution of

drugs to the followers of the IMoscow court. A later Ai)teka, of

larger seope, which dispensed drugs to soldiers and civilians and

looked after the prevention of infectious diseases, was the nucleus

of the above-mentioned Aj)tekarski Prikaz (Minislry of Medical

Affairs), the starting-point of the patriarchal pulilic health service

of Russia.'

Among the foreign physicians who visited Russia was John

Tradescant, a Fleming, who journeyed to Archangel with Sir

Dudley Digges in KilS, and made a unique collection of natural

history specimens, coins, medals, and other objects of virtu, which

became in time the present Ashmolean Museum at Oxford.

The new-world settlements of Jamestown, Virginia, in 1607,

Plymouth Colony in 1620, and the New Netherlands in 1623,

naturally drew to them a number of European physicians who, as

in Russia, were active agents in advancing the interests of legiti-

mate medicine in the colonies. Prominent among these were Dr.

Lawrence Bohun, who became Physician General of Virginia in

1611, Dr. John Pot, the first physician to reside permanently in

Virginia, and elected temporary governor of the state in 1628,

Herman Van den Boogaerdt, the first physician of New Amster-

dam, Dr. Johannes La Montague, a Huguenot, who was councillor

of Wilhelm Kieft, Director General of the New Netherlands,

Dr. Samuel Fuller, who came over in the Mayflower and practised

in New England until his death in 1633, and Dr. John Winthrop,

Jr., who was the first governor of Connecticut (Handerson). One
of these emigrant physicians, Thomas Thacher, was, as we have
seen, the author of the first and only medical publication printed

in the North American colonies in the seventeenth century (1677).

Meanwhile, higher education had a definite start with the founda-

tion and endowment of Harvard College in 1636-38, and of the

College of William and Mary (Williamsburg, Virginia) in 1693;

the native-born students and practitioners soon acquired the habit

of going to Lej'den, Oxford, or Paris to complete their medical

courses. The practice of physic was often combined with the

preaching of the gospel. Giles Firmin, who, prior to 1647, de-

hvered the first course in anatomy in New England, was one of

these clerical phj-sicians, and his probable scheme of treatment and
instruction has been outlined in the witty imaginative sketch of

OKver Wendell Holmes.^ His anatomy he got from VesaHus,

1 For further details, see the article on Russian medicine in Lancet, Lond.,
1897, ii, 354-361.

2 0. W. Hohnes: Medical Essays, Boston, 1883, 278-283.
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Pare, Fallopiiis, and Spigolius; his internal medicine was a mixture

of the (Jreeks, Fernehus, van Hehnont, and Sir Kenehn Digby;

his pathology was mythology.

"His pharmacopa'ia consisted mainly of simples, such as the venerable

'Herbair of Gerard describes and figures in abounding affluence. St. John's

wort and Clo\«i's All-heal, with Spurge and Fennel, Saffron and Parsley, Elder

and Snake-root, with ojjium in some form, and roasted rhubarb and the Four
Great Cold Seeds, and the two Resins, of which it used to be said that whatever
the Tacamahaca has not cured, the Caranna will, with the more familiar Scam-
mony and Jalap and Black Hellebore, made up a good part of his probable list

of remedies. He woukl have ordered Iron now and then, and possibly an
occasional dose of Antimony. He would perhaps have had a rheumatic pa-

tient wrapped in the skin of a wolf or wild cat, and in case of a malignant fever

with 'purples' or petechise or of an obstinate king's evil, he might have pre-

scribed a certain black powder, which had been made by calcining toads in an
earthen pot. . . . Barbeyrac and his scholar Sydenham had not yet

cleansed the Pharmacopoeia of its perilous stuff, but there is no doubt that the

more sensible physicians of that day knew well enough that a good honest

herb-tea which amused the patient and his nurses was all that was required to

carry him through all common disorders."

Two features of American medicine in the colonial period are

especially worthy of note. First, the half-fledged youth, who
studied with some physician under indentures of apprenticeship

received actual bedside instruction from the start, and, although

serving as sweep and stable-boy to his master, was still learning

how to bleed and cup, to prepare drugs and apply them. Second,

under primitive, frontier conditions, the medieval antagonism be-

tween the physician and surgeon soon disappeared, for the neces-

sary and sufficient reason that, while midwifery was in the hands of

women, the open-country or backwoods doctor was liable to be

called upon in any emergency, and, thrown upon his own resources,

soon learned to enlarge such native skill as he had in bone-setting,

treatment of arrow and gunshot wounds, reducing hernias and the

like. Before 1769, according to Toner, the term "Doctor" was
not even employed in the colonies. As Handerson says, "Many
of these apprentices doubtless proved as successful physicians (and

success is the usual test of merit) as some of their more fortunate

colleagues who boasted an M.D. of Leyden, Aberdeen, or Cam-
bridge and slew their patients secundum artem.'^^ We may agree

with the same authority that, from this period on, American medi-
cine acquired that eminently practical tendency which has been
its chief merit and of which we have no reason whatever to feel

ashamed. That the profession soon developed a certain esprit

'le corps is evident in that we find no records of strolling lithoto-

inists, cataract-couchers, or other quacks among them, that the

names of no New England physicians are connected with the scan-

» Baas: History of Medicine, New York, 1889, 582.
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(l:il of Salem \Mt clicraft (1('»!)2), ami thai we find records of llic

lailci- iiiviiiii' sei\ic(> to the sick poor for a remit t;ui('(> of taxes.

Such medical legislation as (he colonies had in this period was, as

in the Code Hammui-ahi, mainly conccM'ned with tiie momentous
question of fees.

As early as liVM), flic Ass(>inh]y of Virginia passod an act providing; that
those wlio liad served api)reiiticeshii)s as surgeons and apotliecaries should
receive five shilliiifis a visit and university graduates fen. Doctors' hills were
usually paid, however, with such articles of barter as corn (in New I'^iifrland),

tobacco (at the South), or wampum (amonf!; the Indians), and they soon be-
came so exorbitant that, in UY,iS and l(j39, the Assemblies of Maryland and
Virjiinia passed hiws to moderate them. In 1049, the ]VIa.ssachusetts colony
pa.s.sed a law restrictinfj; the practice of medicine, surgery, and midwifery to

such persons a.s might be judged competent by "some of the wisest and
gravest," or most skilful in the same art, with the adflitional consent of the
patient. A similar law was ])assed in New York in Kit)."), and in 1(199 an act
to prevent the si)read of infectious diseases be(!ame a law in IVIassachusetts.

The first hosi)ital in the New World was erected by ('ortez in the city of

]M(>xico in 1.524. In 1639, a Hotel Dieu was established in Canada by the
Duchesse d'Aguilon, and ultimately located in Quebec. The Montreal Hotel
Dieu was establislunl in 1644, and the General Hospital of Quebec in 1693.
The first hospital in what is now the United States was cstablislicd on Manhat-
tan Island in 16()3.

In tlic seventeenth century, as one of its poets sings, "Devour-
ing Famine, Plague and War," those primal causes of human mis-

ery, were everis-^vhere rampant. The mortality from wars and
epidemic diseases was as great as in the Middle Ages.

The bubonic plague, while it did not sweep all Europe as formerly, struck
w^th terrific force in some places. The Great Plague of London (1665) carried
away 69,000; the Vienna visitation of 1679, 70,000; that of Prague (16S1),

83,000; while the Italian epidemic of 1630 numbered 80,000 victims in Milan
and over 500,000 in the Venetian Republic. In the opinion of Hacser, these
losses, together with the Candian war, contributed materially to the downfall
of Venice, whose great fleets once held "the gorgeous East in fee." The earli-

est visitations were those in Ru.ssia (1601-03), in which Moscow lost 127,000
souls from pest and famine. Through the centurv, England (1603-65),
France (1608-68), The Netherlands (1625-80), Italy (16.30-91), Denmark
(16.54), Germany (1656-82), Sweden (1657), Switzerland (1667-()8), and Spain
(1677-81) w^ere all severely ravaged. As in the sixteenth century, the local

epidemics were commemorated in coins and medals, some of which were used
as amulets, while others, highly ornate, betokened the freeing of a city from
the pest. Of these w^e may mention the Thuringian .silver pennies of 1600,
1602, and 1611; the pest-dollars (of Wittenberg tj^pe) of 1619, the coins and
medals struck off in memorv of the epidemics incident to the Thirty Years'
War at Urbino (1631), Venice (1631), Bre.slau (1631), Ingolstadt (1634), Frank-
fort on the Main (1635), Munich (16.37), and the relics of the later visitations at

Vienna (1679), Leipzig (1680), Wiirzburg (1681), Erfurt (1683), and Magde-
burg (1683). AU these have been described in detail by Pfeiffer and Ruland
{Pestilentia in nummis, 1882). Famine, always in the train of w^ar and plague,
was commemorated in the Annona medals, in praise of the Papal regulation of

the price of corn, which were struck ofT in honor of Popes Clement X (1671-73)
and Alexander VIII (1690); and in the medals relating to inundation in Ham-
burg (1685), to the plague of grasshoppers in Silesia and Thuringia (1693), hard
times in the German Empire (1694), and hunger and cold in Holland (1698).

The intense popular animosity against the corn pedlars and factors, whose
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thrifty extortions were not unnaturally confused with the unthrift of bad har-

vesting as a cause of human misery, is strikinjily shown in the curious Korn-
judentrndailkn} Silesian medals of this type were struck ofT in l()94-95 and
again copied in the eighteenth century. Besides grasshojipers and pedlars,

comets were still regarded with superstitious awe as "God's postillions"

{Gottcspostillione), harbingers of war, pestilence and famine, although Shake-
speare had said

"When beggars die there are no comets seen,"

and the astronomer von Littrow has latterly shown that there is no probable

connection between the hundreds of comets known and the slightest possible

variation in the atmosphere. There were comet medals for the years 1618,

1677, 16S0, and 1686, but the appearance of Halley's comet in 1682 was dis-

tinguished by the great EngHsh astronomer's calculation that it would reap-

pear in 1758" With the verification of this prediction, it was perceived that

comets are, after all, like any other periodic phenomenon in nature, and the

comet theory of disease disappears from medical history after 1758.'-

State and city ordinances against the plague were many, and, while pro-

viding for special hospitals, attendance, and sanitary inspection, were some-

times extremely narrow and severe. On August 25, 1683, Colbert, minister

to Louis XIV, issued sanitary regulations for the whole of France, giving ab,so-

lute power to the Board of Health and quarantine station at Marseilles. Not
only were plague-stricken houses burned to the ground, after the wise old

Mosaic method, but persons suspected of spreading the plague by smearing
its virus about were put to torture and death. A striking instance is afforded

in an episode of the great plague of Milan in 1630, as described by the novelist,

Alessandro Manzoni,' and latterly in the valuable paper of Dr. Robert
Fletcher.^ On the morning of June 1, 1630, Guglielmo Piazza, a commissioner
of health of Milan, was seen going down the street, writing from an ink-horn

at his belt, and wiping his probably ink-stained fingers against the walls of

houses. Being accused by the ignorant women of the neighborhood of smear-
ing the houses with deadly ointments, he was, upon motion of the council,

haled to torture. The latter barbarity, a survival of the ordeal of feudal times,

had an elaborate ceremonial, prescribed by legal code, in which the accused
was stripped, shaved to the scalp, and purged before going through his misery;
and, if he survived the atrocities inflicted upon his body three times, God was
supposed to have intervened in a miracle. The unhappy Piazza stood for tw'o

applications of this hideous rite, but yielding to the "third degree" suggestions

of his tormentors, finally stated that he had obtained a poisonous ointment
from a barber named Mora. The latter, upon being apprehended, yielded to

the first application of torture, and though both unfortunates recanted more
than once, the clamors of the superstitious populace against them were such
that, upon sentence, they were torn with red-hot pincers, had their right hands
cut off, their bones broken, were stretched on the wheel, and, after six hours,

liurned. Their ashes were then thrown into the river, their possessions sold,

the house of the crime razed to the ground, and its site converted into a sort

nf Aceldama by the erection of a "column of infamy" {colonna d'infamia).
This was less than three centuries ago.

The physicians delegated to treat the plague wore a strange prophylactic
garb, consisting of a long red or black gown of smooth material, often Morocco
or Cordovan leather, with leather gauntlets, leather masks having glass-

' The obverse of these famine medals commonly displayed a sorry looking
I)edlar, weighted dowm by a sack of corn which a devil is engaged in puncturing.
The other side bore a bushel measure, on the inner surface of which was
inscribed (in German) the verse of Proverbs (xi, 26): "He that withholdeth
corn, the people shall curse him," the outer surface reading: "But blessing

shall be upon the head of him that selleth it."

^ PfeifTer and Ruland: Pe.stilentia in nummis, Tiibingen, 1882, p. 19.

' Manzoni: Storia della colonna infame, 1840.

^R. Fletcher: Johns Hopkins Ho.sp. Bull., Bait., 1898, ix, 175-180.
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C()V(T0(1 oponinps for (lie eves ;iii(! ;i loiifi hcak or snout, filled with antiseptics

or fiiini^ants, for tlic nose. In iiis liuiid the ix-st-doctor carried a wnnd to

feel t lie pulse. Ill spite of tliis coinic opera inaUe-up, lie was a liinhly esteemed
fviuetioiiary, often drawing a larp;e salary. In the Italian cities, inuneiise pits

for l)iir>iiit; the dead had sometimes to lie diifi, the ujtjmrilori or siimmoners
fioinjl iiefore, riiifiinji a hell notifying the people to hrinfi out their dead, the

tnoiHitli atteiidiiif: to the matter, and (he cotnndi<>>ari rei)ortinfj; uiion the cases

and supervising the whole. Sometimes the rude common j^raves became filled

to overflowing, and the dead lay imtrefyiuf!; in the streets. This is shown in

Micco Spadara's picture of the Test in JS'aples (](')')()), in which the Piazza del

Mercato is seen swarniiiif; with dead and dyinfz; bodies which the inoiinlti

are struj^f^linfi to remove, under direction of sundry i)hysiciaiis on horseback,

while, in the heavens, (lod with a drawn sword appears, apjiarently yielding

to the entreaties of the Virgin. In "The Pla}!;u(> of the Philistines" by Nicolas
Poussin (ir)9li-l()()r)) (Louvre), rats are represented in the background.'
Nathaniel Hodges, in his "Loimologia" (London, 1()72), describes how, during
the (Jreat Plague of ItiGf), rodents and reptiles were seen to come out of their

holes to die in the o])en, and Daniel Defoe, in his fictitious "Journal of the

Plague Year" (1722), ass(>rts that a {)urposeful war on rats and mice, as

spreaders of pest, was made during the same (>pid(>mic (Sti(;ker-).

Leprosy had so comi)l(>tely died out by the end of the sixteenth century
that, in ItioG and 1()()2, Louis NIV was able to abolish the lazar-hou.ses and
devote their endowments to charity and general hospital construction. Relics

of the disease in art are preserved in Kubens' i)ainting of St. Martin (Windsor
Castle) and Murillo's St. Elizabeth in the Prado. Syphilis had also ceased to

be epidemic, and was treated by mercurial fumigation and inunction at the

hancls of the barber-surgeons. It broke out in Boston, Massachusetts, in 1646,

sixteen j-ears after the founflation of the city.^ Beyond the illustrated books,
such as Stephen Blunkaart, and the views of S3'denham, who regarded it as

a modified West-African yaws, the seventeenth century literature of lues is

not important. Nexi, to the plague, the typhus and typhoid fevers, which
were often vaguely described as "pest," had the highest mortality, especially

in connection with the miseries engendered by the Thirty Years' War. Dysen-
tery and scurvy also added their quota, and so great was the mortality occa-

sioned by all these that, according to the Excidium Germania; (cited by
Haeser), "one could wander for ten miles without seeing a soul, scarce a cow,
f)nly an occasional old man or child, or a pair of old women. In every village,

there are houses filled with dead bodies and carrion; men, women, children,

servants, horses, swine, cows, and oxen lying pell-mell together, throttled by
plague and hunger, devoured by wolves, dogs, crows, and ravens, for want of

decent burial." Add to this the sexual atrocities of soldiery, as depicted in

GrimmeLshausen.^ In the cities, typhus fever was carefully studied by such
observers as Stahl and Friedrich HofTmann in Halle, or Schrockh in Augsburg.
In England, Willis described the typhoid epidemic among the Parliamentary
troops at the siege of Reading in the damp spring of 1643. Typhoid pneu-
monia was prevalent in Italy (1602-12, 1633, 1696), as described by Codronchi
and others. Hochstatter described an Augsburg epidemic of 1624, and Swit-

zerland was \'isited in 1652, 1685 (Lake Geneva), and 1694-95. Malarial fever

was pandemic in the years 1657-69 and 1677-95 (Haeser). The English
epidemics were described by Willis, Morton, and Sydenham, Morley and Lucas
Schacht, the Italian bv Cavallari (1602) and Borelli (1661), the Dutch by
Syhaus (1677) and Fanois (1669), the French by Chirac (1694). The severe

Italian epidemic of 1690-95 was described by Ramazzini and Lancisi. Dysen-
tery was epidemic throughout the countries ravaged by the Thirty Years' War,
notably Germany, Holland, and France (1623-25), and it reinvaded Germany

1 G. Sticker: Janus, Amst., 1898, iii, 138.

2 Sticker: Die Pe.st, Giessen, 1908, i, 178.

3 Packard: History of Medicine in the United States, Phila., 1901, 39.

* H. J. C. von Grimmelshausen : Der abentauerliche Simplicius Simpli-

cissimus, 1668.
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in 1666 and the North in 1676-79. The Enfjhsh opidemics of 1668-72 woro

described bv Morton and Sydenham. During tlie period 1583-1610, diph-

theria was confined to Spain. In the latter year it broke out in Italy, where

it was again ei)idemic in 1618-30 and 1650, while Spain was revisited in 1630,

1650, and 1666. Cases occurred at Roxbury, Massachusetts, in 1659 (Jacobi).

An epidemic of anthrax (1617) is described by Athanasius Kircher in his

Scrutinium pestis (i, 9). There were many epidemics of ergotism in the

Snlogne (1630-94), in various parts of Germany (1648-93), and in Switzerland

lt)50, 1674). Scurvy occurred at the siege of Breda (1625), at Nuremberg
(1631), and at Augsburg (1632). Influenza was common through the century,

both in the old world and the new. Crookshank believes that the lethargic

encephalitis at Copenhago.n (1657), described by Bartholin, the English

t< brile epidemic of 1661 described by Willis as affecting "brains and nervous

>t(icks," the "comatose fever" of Sydenham (1673-5), and a case of encephalitis

Icthargica described by Albrecht of Hildesheim (1695), were all manifesta-

tions of influenza. It was first reported in America in 1647. ^ Yellow fever

.ipi)eared at New York in 1668, in Boston (1691-93) and Charleston, South
( arolina, in 1699, but did not reach the old world until the following century.

( >f the exanthemata, small-pox was pandemic in Europe in 1614, epidemic in

1 Ingland during 1666-75, while in New England scattered outbreaks occurred

all through the century, the disease reaching Pennsylvania in 1661, and
Charleston, S. C, in 1699. The most im]X)rtant accounts were those of

Sydenham. The first accounts of unmistakable scarlatina were those of

Michael Doering (1625-8) and Daniel Sennert (1628), but the disorder became
generally knowai through the descriptions of Sydenham (1676) and Morton
(1692-). Sydenham first clearly differentiated it from the "morbilli," in which

tlie others "had classed it. Measles, rubella, and "the purples" (miliary fever)

were usually grouped together and not sharply defined. Puerperal septicemia

was first defined and differentiated by Willis in 1660.'' Infantile conjunctivitis

was first reported in America in 1658 (Jacobi^). Infantile mortality in this

period was high. In Restoration England, sometimes half the births w^re

wiped out by disease and two-fifths of the total deaths were of those under

two years. In the hot summers of 1669-71, 2000 babies died of diarrhea in

eidit or ten weeks. The dense London population had swarmed to the water-

side and the alleys of Wapping, Lambeth, Whitechapel, and Spitalfields, living

in filthy, overcrowded tenements. ^ The unfortunate newborn child was salted,

nfter the old Galenic teaching, encased in tight swaddling clothes, and allowed

iin exercise beyond a few minutes dandling in the open air. Later, it learned

to walk bv means of a walking-chair or leading-strings. Eczema and discharges

from unw-a.shed ears were looked upcm as part of the scheme of nature (Walter

Harris, 1689), and artificial feeding, in lieu of wet-nursing, was not known.

Pechey (1697) recommended weaning at the appearance of the milk teeth and
on the increase of the spring or autumn moon, and to overcome the child's

<iislike for new foods, the mother's nipples were smeared with aloes or worm-
wood." In France, through the humanitarian efforts of St. Vincent de Paul

idled 1660), small asvlums for helpless infants were started leading to the

establishment of the^Hopital des enfans trouves at Paris (1641) by Louis

XIII.

lA. Jacobi: Jahrb. f. Kindcrh., Stuttgart, 1913 (Baginsky Festschrift),

414.

- See Paul Richter's history of scarlatina (Arch. f. Gesch. d. Med., Leipz.,

1907-8, i, 161-204), which corrects the errors made by Haeser.

' De febribus, 1660, ch. xvi.

* Op. cit., 413.

5 Traill and Mann: Social England, London, 1903, iv, 647. Cited by
Forsyth.

«For.syth: Proc. Roy. Soc. Med., Lond., 1910-11, iv, pt. 1, Sect. Dis.

Child., 116-120.
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The sovoiilcMMith ('(Mifiirv, as \v(> have seen, was tlic aj^c par

exci'lhncv of medical delineations in oil paintings. \'('las(|iioz, the

greatest ix>rti'ai( i)aiiit('i- of all tiiiic, devoted some twelve can-

vases to the representation of cretinoid or h^'drocei^halic dwarfs,

four to court fools, and three to idiots. Of these, the Prado con-

tains ten, includinfi; the hydrocephalic Don Sebastian de Morra,

El Prinio, the achondroplasic and rachitic specimens in Las

Meninas, the buffoons of ''silly Billy" type, and those wonderful

figurations of idiocy, El Nino de Vallecas and the strabismic El

Bobo de Coria. Riberia has a remarkable picture of unilateral

paralysis in a boy (\'ienna Gallery), showing the characteristic de-

formity in arm and leg. A hand-bill carried by the lad, bearing

the inscription Da tnihi elimosinam propter amorem Dei, shows

that the speech center is also affected. The lame, the halt, the

bhnd, and various jihascs of malingering {ks gueux contrefaits)

are w-ell represented in the etchings and engravings of Jacques

Callot (1592-1G35). Pieter Breughel the elder represented the

dancing mania, parades of cripples, blind men, and other gro-

tesques in his etchings and paintings. A disorder of the pitu-

itary may be inferred in the obese, quasi-myxedematous girl

of Juan Careno de ]\Iiranda in the Prado. Rubens depicted

a microcephalic dwarf in his painting of Count Thomas Arun-

del and wife (Old Pinakothek, Munich). His "Death of Seneca"

and his crayon studies of muscular anatomy have already been

mentioned. Van Dyck depicted leprosy in "St. Martin dividing

his cloak" (Windsor Castle). With the exception of his "Tobias

healing his father" of cataract, Rembrandt adhered rigidly to

the normal, even in his etchings, in which he depicted every

physiologic action of the human body.^ We have mentioned the

success of the Dutch painters in representing chlorosis (fehris

amatoria), and in the same class belong Gabriel IMetsu's Feverish

Child (Steengracht Gallery, The Hague), Gerard Don's Dropsical

Woman (Louvre), and Frans van Mieris' Physician with a Melan-

cholic Patient (Vienna Gallery). A remarkable painting })y Simon

Vouet, in the possession of Professor W. A. Freund, of Berlin, repre-

sents a case of suppurative osteomj'elitis in a woman whose hand-

some appearance is in sharp contrast with her repulsive looking

limb. The Dutch paintings of scenes of medical consultation and

urine inspection are, for costumes and accessories, the finest in

existence, in particular those of Gerard Dou in the Hermitage

(Petrograd) and Vienna Gallerj^, Adriaen van Ostade and Gerard

Terborch in the Old Museum at Berlin, the elder Teniers in the

Uffizi (Florence), Gabriel IMetsu in the Hermitage, Frans van

^ Rovinsky Collection, Petrograd, 1890.
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Mieris in the old Pinakothok (Munich), and Teniers' village phys-

icians in the Brussels and Carlsruhe Galleries.^ Returning to the

normal, it is worthy of remark that Rubens excelled all other artists

in conve,ying the charm of healthy infants and children. His

handling of this theme in oil reminds us of what Swinburne says

about Andrea del Sarto's "round-limbed babies in red-chalk out-

line, with full-blown laughter in their mouths and eyes; such

flowers of flesh and live fruits of man as only a great love and liking

for new-born children could have helped him to render. "-

1 For reproductions of these pictures, see Eugen Hollander, Die Medizin
in der klassischcn Malerei, Stuttgart, 1903.

-A. C. Swinburne: Essays and Studies, London, 1S75, p. 356.



THE EIGHTEENTH CENTURY: THE AGE OF THEORIES
AND SYSTEMS

The best work of the sc^ventccnth ('(MiUiry, whether of Shake-

speare or Mohere, Ueinhrandt or Velastjuez, Spinoza or Newton,

Harvej' or Leeiiwenhoek, was either conceived from some deep

source of original inspiration or else sprang from a fresh, naive

wonderment over th(^ newly revealed marvels of nature, as when
old Pep3'S declan^d himself "with child" to see any new or strange

tiling.^ The nolile sacrifices of the heroes and martyrs of the

preceding century had borne rich fruit in science as well as a great

gain for spiritual and intellectual freedom. It was natural that

the period preceding the outburst of political revolution should be

as a lull before an a])proaching t(nn]iest, and indcn^d things veered

far to the opposite extreme of exaggerated sobriety and apparent

content with the old order of things. Tedious and platitudinous

philosophizing (upon d priori grounds) was the fashion, even as a

device to justify the immoralities of the period. In the literature

of France, at least, there is sometimes an undertone which seems

to tell of the coming change:

The day that dawns in fire will end in storms.
Even though the noon be calm

—

but, in the end, everything tended toward formalism, and every

theory, however idealistic, soon hardened into a rational, metho-

cUstic "system." In this regard, the most characteristic figures of

the age—Kant and Rousseau, Voltaire and Hume, Swedenborg

and Wesley, Linnaeus and Buffon, Racine and Pope—speak for

themselves. Even the music of Mozart, Haydn, and (Uuck, al-

though in sheer beauty like something Greek strayed out of place

and time, seems of precise and formal cut if compared with the

sul)lime polyphony of Palestrina or the splendor in infinite detail

of that seventeenth century giant Bach; while Handel is absolutely

square-toed, silver-buckled, and periwigged in style. The best

scientific work of the period was still in physics and chemistry, as

witness the names of Lagrange and Laplace, Cavendish and

Priestley, Scheele and Lavoisier, Galvani and Volta, Franklin

'The Orbis piclns of Amos Comenius (1657), which so delighted the

childhood of Goethe, was a characteristic production of the seventeenth cen-

tury, designed to make Latin easy for schoolboys through the illustrations.

314
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and Count Runiford, I'ahrcnhcit, Celsius, and Reaumur, Watt,

Fulton, and Stephenson. For medicine, aside from the work of a

few original spirits hke Morgagni, Hales, the Hunters, Wolff, and
Jenner, it was essentially an age of theorists and system-makers.

Linnaeus established the vogue of classification in medicine as well

as his own science and seems to have set the pace everywhere.

In this respect, eighteenth century medicine is as dull and sober-

sided as that of the Arabic period. We see the great theorists of

the time, as Emerson has descril^ed the gods, each sitting apart

Curl von Liiinc (Linnaeus) (1707-78).

in his own sphere, "beckoning up to their thrones," yet some-
how Hippocrates and Sydenham, Vesalius and Harvey, Celsus and
Pare seem nearer and more accessible to moderns than Stahl or

Jiarthez, Bordeu or Boerhaave, Brown or Reil.

The great Swedish botanist, Carl von Linne (1707-78), or

Linnaeus, was himself a physician, having studied medicine in

order to win the hand of a wealthy practitioner's daughter, the

father declining to consent to the match unless his prospective son-

in-law became a doctor. Linna>us gave the most concise descrip-
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tioiis cf plants and animals in all natural history, and orij^inatcd

tlu' hinoinial nonioiu-laturc in scieiu'c, calling!; (^ach definite natural

ohjcct by a jiencric or family name and a sjK'cific or \r}\vu namo,

and classifyinf": man hims(>ir as Homo sapiens in the order of pii-

niates. lie believed, however, in the fixity of species (nulld species

nora), niaintaininfi' that "there are just as many sjweies as issued

in pairs from tiie Creator's hands" and no more. His first work,

the StjsUiiui Xaturce (1735), consisting of twelve folio pages

containing his classification of plants, animals, and minerals, be-

came so popular that it j^assetl through twelve eclitions in his life-

time. Specific names were first employed by Linnanis in his

Species Planfarum (1753), for plants, and in the tenth edition

of the System Naiurce (1758), for animals. The latter is, in con-

sequence, the most highly prized of all the editions of his great

work.

The medical writings of Linnaeus include his materia mcdica

(1794-52) and his scheme of nosology (Genera morhorum, 1763).

He had some notion of water-borne malarial fever and of the

parasitic origin of disease. Hektoen says he gave good descrip-

tions of embolism, hemicrania, and ajihasia (1742).

Linnaeus based his classification of plants upon characters d(>-

rived from the stamens and pistils (the sexual organs of the flower),

and his system, which exaggerated the importance of the flower

at the expense of the whole plant, and which Linnaeus himself ad-

mitted to be a faulty but convenient mode of indexing things, was

called the "Sexual System." It dominated European botany for

more than a century, and was further expanded by Michael Adan-

son (1727-1806), a physician of Aix in Provence, w^hose Families

des plantes (Paris, 1763) comprised an arrangement of genera in

58 famihes; and by Antoine Laurent de Jussieu (1748-1836) of

Lyons. Jussieu was the nephew of Bernard de Jussieu, a botanist

who had applied the Linnsean system in arranging the plants in

the Royal Garden of the Trianon, and when young Jussieu became

demonstrator at the Jardin des Plantes, he was called upon to

arrange the flora in this garden. He adopted a natural system of

one hundred orders arranged in fifteen classes, harking back to the

basic principles suggested by Ray—Acotyledones, Monocotyle-

dones, Dicotyledones—further subdividing the latter according to

the petals. His principal work is his Genera Plantarum (Paris,

1789), w^hich was the source of authority until the Geneva botanist

de Candolle introduced a morphologic system,^ based upon the

form and development of the organs of plants as opposed to their

^A.-P. de Candolle: Regni vep;etabilis systema naturale, Paris, 1818-21.

Also his "Prodromus," Paris, 1824-73; and his "Organographie vegetale,"

Paris, 1827.
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physiologic functions. All these systems exerted a profound in-

flu(Mico upon medical men in their attempts to classify disease, and

the system of de Candolle, as we shall see, was the basis of the

curious arrangements of pathologic phenomena which were made
by Schonlein, Canstatt, Fuchs, Rokitansky, and other members of

the German "Natural History School" in the early part of the

nineteenth century.

The ludicrous side of the eighteenth century mania for sterile,

dry-as-dust classifications of everything in nature or out of it was

keenly felt by Goethe, the ablest plant morphologist of his time,

and his sentiments are voiced in the expressive lines in his Faust

:

Grau, alter Freund, ist alle Theorie,

Und griin des Lebens goldener Baum.

We may dispose of the medical votaries of "gray theory" at

once. First of all, Georg Ernst Stahl (1660-1734), of Ansbach,

Bavaria, a stiff-necked bigoted pietist of excellent character, got

himself into hot water with scientists and theologians alike by

revamping van Helmont's idea of a "sensitive soul" as the source

of all vital phenomena. The Stahlian "animism" (1737) is the

ancient doctrine of the identity of soul and Hfe-force {(pvai<;), the

modern "vital principle," the Bergsonian elan vital. The body is

only a passive machine, developed and guided by an immortal

soul. As the Stahhan soul acted directly, without the intervention

of archa^i or ferments, its author maintained that both anatomy

and chemistry are useless in medicine. Disease to him was a dis-

turbance of vital functions caused by misdirected activities of the

soul. Altered tonus and plethora (vascular atony) make up the

rest of his pathology. He even doubted the efficacy of drugs like

opium or quinine, and was so far behind his time that he still

recommended castration in hernia. Plethora he relieved by copious

blood-letting and balsamic pills. He was fond of the suggestive

effect of "secret" remedies. His conception of "life" was ap-

parently identical with Imlac's definition of immortality in "Ras-

selas"
—"a natural power of perpetual duration as a consequence

of exemption from putrefaction." As Stahl regarded all this in

the light of a divine revelation, we cannot wonder that he sank into

abject melancholia toward the end of his days. Apart from his

treatise on plethora as a cause of disease (16980, which has won

(•\on the commendation of Virchow, and his original account of

lacrimal fistula (1702-), he left little of value, and even his own

g(nieration grew weary of him. The tendency to confuse what the

1 Stahl: De vense portse porta malorum, Halle, 1698.

2 Stahl: De fistula lachrvniali, Halle, 1702.
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p()i>t calls "the suliliinc and incrutahlc passion of hclicf" with the

purposes of sciiMitific iiivcsli^at ion is, indeed, one of the .s;idd(>st

thinj^s in the liistorv of medicine. And Stahl was a wcU-moaninp;

react ionai\\' in still anothiM- diicction—in his false theory of com-

bustion which threw hack the projiress of chemistry for a huiKh'ed

y(»ars. An excellent laboratory invest if2;at or, he assumed that, when

a body burns it is "dephlo<j;isticated," that is, gives off a hypothetic

substance, "phlogiston," although Mayow before him (as Black

antl Lavoisier after liim) had shown experimentally that a burning

substance gains rather than loses in w^eight.

A>s a reaction against the empty formalism of the eighteenth

centiny, the animism of Stahl is of considerable importance to the

anthropologist and the psychiatrist. In 1871, E. B. Tylor dc-

lil)erately employed tlie Stalilian concept to explain the psychology

of primitive man. As an advocate of psychotherapy, Stahl is

a connecting link between the present and the past. He observed

some of the remarkable effects of the mind upon the body, and his

theory of the distraught psyche as a causa causans of disease con-

tains the germ of Freudian doctrine.

The principal follower of Stahl was Frangois Boissier de la

Croix de Saiivages (1706-67), who considered the soul the cause of

the mechanism of the body, but is better remembered by his No-

sologia methodica (1768), which illustrates the taxonomic mania

in a most ludicrous way. Sauvages endeavored to classify dis-

eases as if they were specimens in natural history, subdividing them
into 10 classes, with as many as 295 genera and 2400 species.^

The "animism" of Stahl became finally merged into the vital-

ism of the "four B's," Bordeu, Barthez, Bichat, and Bouchut

—

to find a more recent avatar in the tedious "entelechies" of Driesch.

Eighteenth century vitalism assumed a specially modern form in

the " Bildungstrieb" of Johann Friedrich Blumenbach (1752-

1840), which argues an innate impulse in living creatures toward

self-development and reproduction. A great deal of theorizing in

the eighteenth century was bound up with the Glisson-Haller

doctrine of irrital:)ility as a specific property of living tissues. Wil-

ham CuUen (1710-90), a lucid spirit of attractive character, sought

to remove some of the difficulties the theory encountered by con-

sidering muscle as a continuation of nerve and regarding life itself

as simply a function of nervous energy. In this way, our modern

phrase, "nerve force," became a substitute for the old Galenic

"animal spirits," and, even today, when a doctor refersto some

undetermined pathologic condition as "probably nervous," he is

' The other botanic classifiers of disease in the eighteenth century were

Rudolph August Vogel, Sagar, Cullen, MacBride, Daniel, and Plouquet (Wun-
derlich).
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unconsciously harking back to Cullen. Upon this sort of reasoning
still another thcoi-etic element was superimposed—the ancient

Methodistic doctrine of the stridum et laxum of Asclepiades.

Friedrich Hoffmann (1660-1742), of Halle, assumed a mysterious,

ether-like fluid acting through the nervous system uix)n the mus-
cles, keeping them in a state of partial tonic contraction, and also

keeping the humors of the body in the motion necessary for life.

Acute diseases should, therefore, be due to a spasmodic condition,

chronic diseases to atony. Besides spasm and atony, Hoffmann ad-

mitted humoral changes and faulty excretions as causes of disease,

the foin- to be relieved by sedatives, tonics, alteratives, and evacu-
ants respectively. He revived the use of mineral baths. In Sir

Clifford AUbutt's view, Hoffmann was the greatest of the iatro-

mechanists and the first to perceive that "pathology is an aspect

of physiology."! He left an original description of chlorosis (1730),

and was one of the first to describe rubella (1740).

The Asclepiadean Methodism was pushed to an absurd and
yet most logical limit by the celebrated John Brown (1735-88'').

"The disputatious and disreputable Brown," as Allbutt styles

him, was a coarse man of low habits, whom Cullen had taken up
and launched, but who, like Colombo, Borelli, and other ingrates

of medicine, turned against his quiet teacher with the plebeian's

usual tactics of reviling his intellectual betters in order to exalt

himself. Yet the Brunonian theory, as it was called, actually held

'the attention of Europe for a quarter-century, and, as late as 1802,

;i rixa, or students' brawl, between Brunonians and non-Bruno-
iii;ins at the University of Gottingen lasted two whole days and
had finally to be put down by a troop of Hanoverian horse. As
I'll' as it went, the theory was absolutely consistent and complete
,in all its parts. Brown regarded hving tissues as "excitable"
in lieu of the Hallerian "irritability," and life itself as non-exist-

ent, except as a resultant of the action of external stimuli upon
'an organized body. Diseases are then "sthenic" or "asthenic,"

according as the vital condition or "excitement" is increased or

iliiiiinished. The essentials of diagnosis are simply whether a dis-

i'.is(> is constitutional or local, sthenic or asthenic, and in what de-

|2;ree, and the treatment consists in either stimulating or depress-
ing the given condition. To this end opium, and, of course, alco-

'lol, were Brownis favorite agents. Hippocrates said that no
(knowledge of the brain can tell us how wine will act upon any
'particular individual, and Brown proceeded to apply this experi-

nental idea in propria persona to elucidate his theory, using suc-

1 Alllnitt: Brit. Med. Jour., Lond., 1900, ii, 1850.

2 Brown: Elementa medicinse, 1780.
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(•(>ssiv(> (losos of fi\(' <il;iss('s at a t iiiic. Al)iis(> of o|)iiiin and alcohol

ovciitually killed him. His method finincd little support in Franco
and l"ji^land, hut Rush took it up in America, Kasori, Moscati,
l^reia and others in Italy, and in ( Jermany, after Christoph
(lirtanner's ])lafi;iarisms of 1790 had Ixhmi exposed and the "Ele-

nuMita inediciiue," translated by M. A. ^^'eikard, Brown came into

his own. The hook hypnotized even Peter Frank and Roschlaub
and was greeted by a flood of pamphlets and salvos of praise. Al-

though his errors were pointed out by Humboldt and Hufeland,

Brown had the unique distinction of polarizing the (lerman pro-

fession. His therapeutic ideas, Baas asserts, destroyed more
peoj^le than the French Revolution and the Napoleonic wars com-
bined, nor will we dispute the same historian's pronouncement that

he was "morally deserving of the severest condemnation."
Another ludicrous phase of theoretic medicine in the eighteenth

century was the so-called "doctrine of the infarctus" of Johann
Kamj)f, the supposititious causa causans of most human ills being

simply fecal impaction. This fine theory, of course, f(41 in with

the vogue of clysters, then fashionable, the memory of which is

preserved in IMoliere and in the indescribable fantasies of the

artists of the period.

The leading physician of the age was the founder of the "Ec-

lectic School," Hermann Boerhaave (1668-1738), who is especially

remarkable through his pupils, Haller, Gaub, Cullen, Pringle, and

the leaders of the "Old Vienna School," van Swieten and de Haen.

At first a follower of Spinoza, Boerhaave was educated along the

broadest lines, but while he was the leading practitioner of his

time, he is now principally remembered as a great teacher and es-

pecially as a chemist. His Elementa chemice (Leyden, 1732)

was easily the best book on the subject all through the eighteenth

centmy. In medicine, as AUbutt says, he made no experiments,

and "seems to have contented himself with hashing up the partial

tiiiths and the entire errors of his time."^ An examination of his

Aphorismi (Leyden, 1709), which at once suggests his reputa-

tion as the "Batavian Hippocrates" (the sedulous de Haen aping

Galen as commentator of the great man), will also suggest that

this reputation has evaporated very considerably of recent years.

Baas (a good critic) says that many of his Delphic utterances seem

today "ambiguous rather than profound," while his maxim, sim-

1 Allbutt: Op. cit., p. 1850. The only experiment credited to Boerhaave is

his attempt to ascertain the effect of extreme heat upon animals. He had his

pupils, Prevoost and Fahrenheit, put a dog and a cat in an oven heated up to

63° C. ; it was found that they died in twenty-eight minutes, while a sparrow,

under the same conditions, lasted seven minutes. This, surely, is a kind of

experimentation that we could get along just as well without.
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pkx siriiUimi veri, "was never manifested in his treatment," and

"his prescriptions were less efTective than his personal ajiix^arance."

Yet his writings had an enormous reputation in their day, and his

Iiisfitutiones (1708) were translated even into Turkish and Arabic.^

He tirst gave a special course of lectures on ophthalmology (1708).

The anecdotes about his fame reaching to China and his capacity

for making monarchs wait only go to show that his influence was

largely one of personality, a personality which was kindly, dig-

nified, and unassuming. Boerhaave was perhaps the earliest of

the great physicians who have loved music and frequently as-

sembled performers at his house. As a clinician, he is credited with

Hermann B(XThaave (166S-1( J^ I

being the first to describe rupture of the esophagus and the aura-

!like pain which precedes hydrophobia. It is said that he was the

first to establish the site of pleurisy exclusively in the pleura, and
to prove that small-pox is spread exclusively by contagion. He
used the Fahrenheit thermometer in his clinic and the practice

was kept up In' his pupils, van Swieten and de Haen. His scien-

tific reputation today rests largely upon the idea of "affinity"

/See C. E. Daniels: Janus, Leyden, 1912, xvii, 295-312, 2 pi. For van
>\vieten's shorthand notes on Boerhaave's lectures, which give some idea of his

UKjde of speaking in Latin, see E. C. van Leersum, Janus, 1912, xrvii, 145-152.

21
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IhMwoom sultstanccs which he ml lothiccd iiilo chtMiiistrv, topjothor

witli an improved niclhod of making vinegar (1732).

Tho th(H)ri(>s just reviewed, with the single exception of lloi't-

mann's perhaps, are not entitled to the respect which we accord to

the ideas of an AscU^piades, a van Helmont, or a Sydenham, for it

is just these eitilit(M>nth century men who have given cui-rency to

the notion, so active in the lay mind, that the progress of medi-

cine itself is only a "succession of forgotten theories." P'ar al)lcr

work was done by a very different group, the systematists, and we

may now approach, with all due reverenc(>, the greatest systematLst

Albrecht von Haller (1708- (From an oil-painting by Studor.)

after Galen, and one of the most imposing figures in all medical

history, Albrecht von Haller (1708-77), the master physiologist

of his time. Haller came out of the old bourgeois aristocracy of

Bern, Switzerland, and was an infant prodigy, writing Latin verses

and a Chaldee grammar at ten, and at sixteen, worsting his senior,

Professor Coschwitz, in the latter's contention that the lingual

vein was a saUvarj- duct (1725'). After graduating at Leyden,

having for his teachers men like Boerhaave, Albinus, Winslow, and

1 A. von Haller: Experimenta et dubia circa ductum salivalem novum
Coschwizianum, Leyden, 1727.
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(in mathematics) John Bernouilh, his fame as a poet and botanist

soon drew him away from his native city to the newly estabhshcd

university at Gottingen, where he remained for seventeen years,

teaching all branches of medicine, establishing botanic gardens and

churches, writing some 13,000 scientific papers, and incidentally

doing his best experimental work. In 1753, at the age of forty-

five, he was seized with an attack of Heimweh, and retired to Bern

for the rest of his days, leading a life of most varied activity as

public health officer and savant, with a touch of "Lord High

Everything Else." He was equally eminent as anatomist, phys-

iologist, and botanist, wrote poems and historic novels, carried on

perhaps the most gigantic correspondence in the history of science,

and was the principal founder of medical and scientific bibliog-

raphy, his patient, arduous labors in this field being marvels in

their kind.' In anatomic illustration, he did much for the estab-

lishment of the norm of the blood-vessels and the viscera. His

Tcones anntomiccc is authoritative for accurate study of these

and other structures (Choulant). The Hallerianum at Bern is a

symbol of his chief title to fame as the founder of recent physiology,

the forerunner of Johannes Mijller, Claude Bernard, and Carl

Ludwig. His greatest single contribution to the subject is his lab-

oratory demonstration of Glisson's hypothesis that irritability (i. e.,

contractility), e. g., in an excised muscle, is the specific immanent
property of all muscular tissues, and that sensibility is an exclusive

property of nervous tissue or of tissues supphed with nerve. This

classic research, based upon 567 experiments, of which he himself

performed 100, was made at Gottingen in 1757,^ where he also laid

the foundation for his Elernenfa physiolog-ioe corporis humani
I Lausanne, 1759-66). Of this great work, Sir Michael Foster says

truly that to open it is to pass into modern times. Read Professor

Kronecker's "Haller redivivus"^ and see how many apparently

"new" discoveries of modern observers had already been accounted

for by this great master and are now forgotten, doubtless because

liumanity does not take kindly to the theorist on his pedestal.

I'hey include a reassertion of the myogenic theory of the heart's

action (1736), a recognition of the use of bile in the digestion of fats

(1736), and the first experimental injections of putrid matter into

the living body (1760). Akin to the French Encyclopedists in his

' Hifiliothccii botanira, Zurich, 1771-72; Bil)liothrca anatomica, Zurich,

1774-77; Uihliothcra chirurpca, Born, 1774-77; BibHotheca medicinal prac-
ticse, Basel, 177()-78.

^ "De partibus corporis humani sensibilibus et irritabilibus," in Com-
ment. Soc. reg. Gottingffi (1752), 1753, ii, 114-214.

' Mitth. (1. naturf. Gesellsch. in Bern (1902), 1903, No. 1519-1550, pp.
203-226.

J
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jirasp of (l(>l:iil, IImIIci- was the best liistoriaii of incdiciiu'' aflor

CJuy (io C'hauliac, aiul his literary jiuljiiiu'iits arc vcritahk^ luinind

scnirulianini. In (Miihrvolof^y, lie was soinolhiiig of a reactionary,

and successfully wet-blanketod the correct ideas of Wolff, as will

appear. Il(^ hn-tured and wrote on surpery, and made a supcih

hihlioiiraph.N' of (he subject ,- hut never performed an operation in

his lif(\ In private life, Ilaller was modest, sensible, kindly, and
charitable, and— rare trait— not afraid to affirm his ignorance when
ho could not explain a phenomenon. But he was complacent as to

his infallibility about what he professed to know, did not like to

have it questioned, and so left no school of followers behind him.

To his contemporaries he seemed a "/'?'; gloriosus," living; apart on a

high eminence; but he was probably not the "pursy, j^lay'd-out

Philistine" of some of his portraits. As a youth he was singularly

fine-looking. In the history of German literature, Haller has a

substantial, honorable ))lacc. His Versuch schu'eizerischcr Gedichte

(1732) was the subject of the famous literary quarrel between Bod-
mer and Gottsched as to the relative merits of the natural and the

artificial in poetry. His poem, Die Alpen (1729), first drew atten-

tion to the glorious ])eauties of Swiss mountain scenery, and its in-

fluence may be schmi in Klopstock, in Schiller, and even in Coleridge.

By some irony of fate Haller, the poet, is now chiefly remembered
by the following commonplace expression of bourgeois sentiment:

Ins Innre der Natur dringt koin erschaffener Geist,

Zu gliicklich, wann sie noch die assure Schale weist.

Of Nature's inmost heart no human mind can tell,

Happy, indeed, is he who knows its outer shell

—

which so excited the derision of Goethe.^

With Haller, the systematist, we may class the works of a

group of very original men, beginning with the De morhis arti-

fiaium diafriha (Modena, 1700) of Bernardino Ramazzini (1633-

1714), which opened up an entirely new department of modern
medicine, tha diseases and hygiene of occupations. Ramazzini

was the first after Paracelsus to call attention to such conditions

as stone-mason's and miner's phthisis (pneumonokoniosis), the

vertigo and sciatica of potters, the eye-troubles of gilders, printers,

and other occupations. He was a good epidemiologist, having

described the outbreak of lathyrism at Modena in 1690, the

malarial epidemics of the region and the Paduan cattle-plague of

1 Haller: Methodus studii medici, Amsterdam, 1751.

2 Bibliotheca chirurgica, Bern, 1774-75.

' The lines occur in Haller's apostrophe to Newton, which, of course,

stirred the ill-will of Goethe, on account of his own opposition to Newton's
theory of colors.

1
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1712. Like all the clinicians of his time, he made observations of

the weather {Ephemerides harometricce, 1710). Italy has done
eponymic honor to Ms memory in the medical periodical which
bears his name.

"The Divine Order" (1742^) of the old Prussian army chaplain,

Johann Peter Siissmilch (1707-77), is an epoch-making work in

I he development of vital and medical statistics, bringing together

many data of capital importance in public hygiene, life insurance,

and national polity. Although the old theologian's view is en-

tirely teleologic, basing everything upon a divine order in nature.

Bernardino Ramazzini (1633-1714).

and although the English statist, John Graunt, had long before

noticed (1662) that the population can be estimated from an ac-

curate death-rate, yet the importance of Siissmilch to medical

men is of a higher order than the mere casting up of figures. He
it was who insisted upon the moral and political significance of

statistics and affirmed that the true wealth of any nation consists

in an industrious, healthy native population, and not merely in

material and financial resources. The intelligent application of

'J. P. Siissmilch: Die gottliche Ordnung in denen Veranderungen des
nienschlichen Geschlechts, Berlin, 1742.
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(liis liuiiianr, l)i'(i;i(l-iiiiii(hMl piinciplc is tl)c secret of I he iiidust rial

and military power of tlu> mighty (lerman l"]m])ire today.

In connection with the name of Siissmilch thr(H> other famous
systematists may be mentioned, viz., Johann Friedrich Blumen-
bach (1752-1840), of Gottinf2;en, and Pictor Camper, the founders

of anthropology and craniology, and Johann Peter Frank, the

founder of jnihlic hygiene. Although JMumenbach's thesis, "(3n

the Native Varieties of the Human Race" (177G'), was preceded

bj-- the essays of Bernier (1684) and Linnaeus (1735), yet it may
fairly be considered the starting-point in modern ethnology, since

he bases his classification upon the shape of tlie skull and the facial

Pieter Camper (1722-89).

configuration, as well as the color of the skin. In describing his

large collection of crania, in an atlas of 70 plates (1790-1820-), he

used the vertical aspect from above downward as a norm in classi-

fication, but because a female Georgian skull was the most sym-

metric, he introduced the unfortunate term, ''Caucasian," to

represent the Aryan race. He is also remembered by the clivus

Blumenhachii in the pons. Blumenbach was followed by the

learned Pieter Camper (1722-89), an artist in training, who illus-

1 Blumenbach: De generis humani varietate nativa, Gottingen, 1776.

" Another valuable atlas of skulls is to be found in Eduard Sandifort's

description of the Leyden Museum of Anatomy (1793-1835).
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trated his own works and introduced the "facial angle" as a cri-

terion of race (1760). Camper was Albinus' great rival in an-

atomic illustration. He painted in oil, aquatint, and pastel,

made drawings in chalk and India ink, practised etching and

mezzotint, and even made marble busts.

He discovered the processus vaginalis of the peritoneum, the fibrous

sfructure of the Ions, and made capital topographic studies of the :\rm, the

pelvis, and the inguinal canal. His comparative researches on the Cetacea, his

studies of facial expression of the passions, and his Icones herniarum (1779),

published by Soemmerring, in 1801, are all works of great value. His treatise

on the best "form of shoes (1781), an important contribution to the physiology

of locomotion, was reprinted in English translation as late as 1871. Camper,
one of the most versatile of men, also introduced a pessary and a correct

. ^^(W*?^^a-=^-~>-

Johann Peter Frank (1745-1821).

mode of using the vectis, practised symphysiotomy on animals, was a pro-

moter of inoculation, lectured to crowded audiences on legal medicine, and
was the first to open a surgical polyclinic (Groningen, 1764).

A rare and happy mixture of German thoroughness with French

intelligence was Johann Peter Frank (1745-1821), of Rotalben

(Palatinate), the four volumes of whose "Complete System of

Medical Polity" (System einer vollstdndigen medicinischen Polizey),

published at Mannheim in 1777-88 by Schwann, the printer of

Schiller's "Robbers," are the very foundation of modern public

hygiene, and a noble monument of a life-long devotion to hu-

manity. The author was a poor waif, almost cast adrift at a street
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door, who iiuule hiins(>ll" our of the urcnlcst tonchors mikI pracli-

tioiuM's of his timo by his own industry. \\v was th(^ first physician

tt) sifinahzo the importance of diseases of tlie spinal cord (1792'),

detineil diabetes insipidus (1794), and wrote an important treatise

on therapeutics (1792-182P). His <>;reat work oji pul)lic hygiene,

as ct)V(Ming the whole sul)ject of man's life "fi'om the womb to the

tomb"—sewerage, w^ater-supply, even school-hygicMu;, sexual hy-

giene, and suitable benches and meals for the children, as well as

the ideal of a scientifie "medical police"—really leaves little for

Pettenkofer and the moderns. In the preventive medicine of the

future, the name of P>ank
will loom larger with mean-
ings, for he was himself a

true modern.

After Haller, the princi-

pal landmark of eight {>enth

century physiology is un-

doubtedly the Statical Es-

says (1731-33) of Stephen

Hales (1677-17(31), an Eng-
lish clergyman of inventive

genius, who enriched prac-

tical science in many ways,

particularly as the origina-

tor of artificial ventilation

(1743). In the first part of

these essays. Hales investi-

gates the movement of sap

in plants. The second part,

entitled Hcemadynamics
(1733), contains his most

important work, on the mechanical relations of blood-pressure,

marking the first real advance in the physiology of the circulation

between Harvey and Poiseuille. By fastening a long glass tube

inside a horse's artery Hales devised the first manometer or to-

nometer, with the aid of which he made quantitative estimates of

the l)lood-pressure, the capacity of the heart, and the velocity of

the blood-current, which in tendency are essentially modern.

The physiology of digestion was materially advanced by the

experiments of Rene-A.-F. de Reaumur'^ (1683-1757) upon a

Stephen Hales (1677-1761).

1 Frank: "De vertebralis columnar in morbis dignitate," in his Delect,

opusc. med., Ticini, 1792, xi, 1-50.

^ "De curandis hominum morbis epitome," Vienna, 1792-1821.

' The inventor of the 80 degrees thermometer.
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l^ot kite, in which he succeeded in isclating the gastric juice and

denionstratino- its solvent effect upon foods (17520. These re-

suhs were very ably confirmed and extended by the work of the

Al)bate Lazaro Spallanzani (1729-99), of Scandiano, Italy, an in-

\-estigator of singular power. Spallanzani discovered the digestive

l)ower of saliva, and reaffirmed the solvent property of the gastric

juice,- showing that it will act outside the body, and that it cannot

only prevent putrefaction, but will inhibit it when once begun. He '

failed, however, to recognize the acid character of the gastric juice,

a point which was to be brought out by the American physiologist

Young. In 1768,^ Spallanzani founded the doctrine of the re-

ti-eneration of the spinal. cord through his discovery of its new
growth during regeneration of the tail in the lizard. He also

showed that the sexual posture in the frog is maintained as a spinal

reflex after decapitation or after section of the two l^rachial nerves,

fore and aft (1768*). He made important investigations of the

respiratory exchanges in warm- and cold-blooded animals,^ showing

that hibernating animals can live comfortably for a time in carbon

dioxide gas, where ordinary warm-blooded creatures die at once;

that cold-blooded animals can live in hydrogen and continue to

give off CO2; and, most important of all, that living tissues, ex-

cised from a freshly killed animal, take up oxygen and even give off

('O2 in an atmosphere of air or hydrogen or nitrogen. His experi-

ments on the bat proved that it is very slightly dependent on vision,

so that its known deficiency in visual purple (Ktihne) may be due

to disuse. A most important investigation of Spallanzani's bore

upon the doctrine of spontaneous generation.
^

In 1748, John Turberville Needham (1713-81), an English Catholic priest

in residence on the continent, published certain experiments on boiled meat-
juices, inclosed in vials and sealed with mastic, the subsequent presence of

micro-organisms in these Hquids leading him to the conclusion that they were
]iroduced by spontaneous generation. Spallanzani refuted all this by using

szhiss flasks with sl(>nder necks, which could be hermetically sealed in flame,

immersing them in boiling water prior to the test; and he also overthrew

Needham's subsequent objection to the boiling feature by showing that ex-

l)osure of the sealed fluids to the air again would renew the presumable ger-

minative or "vegetative force" in the liquids, which, Needham maintained,

had been destroyed by the flame. Finally, Spallanzani was, with Reaumur,
Trembley, and Bonnet, one of the pioneers of experimental morphology in

the strictly modern sense. Reaumur, in 1712, i)roduced regenerations of the

' Reaumur: "Sur la digestion des oiseaux," M^m. Acad. roy. d. sc, 1752,

Paris, 1756, 266-.307.

2 Spallanzani : Delia digestione degli animali, in his: Fisica animale,

Venice, 1782, vol. i, 1-312. ii, 1-83.

* Prodromi sulla riproduzione animale : Riproduzione delta coda del

girino, Modena, 17G8.

4 Ibid.

* See the memoirs on respiration in his collected works.
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claws and scales of Inltstcrs and crahs.' In 1710 11,- Ahraliain 'rr('iiil)l('y cut

liydras into several iiieces, i)roduciiitz: new individuals, and ^ot a third nenera-

fion by cuttinjj; up the latter. In this he was i'ollnwed by Honnet,-' who ex-

perinient(>d on In-sh-water worms (1711-1")), by Jbnry Haker, who followed

up 'I'reuibley's work on poly|)s (17i;{'), and by Spallanzani, who i)roduce(l

re^i'nerations of the heads, tails, limbs, and tentacles of earthworms, tad-poles,

salamanders, and snails (17t)S''). These exi)eriments were not taken up afz;ain

until the end of the nineteenth century, but they contain all the essentials of

the modern work of Koux, 13riesch, Morgan, Loeb, and others.

An Kiiiilish pliNsiolojiist, avIioso work was lonjj; f()rjj;()tt(^ii hut has

now come to the front on account of its essential importance, is

William Hewson, F.R.S. (1739-74).

WilUam Hewson (1739-74), of Hexham, Northumberland. Hew-
son was a pupil of the Hunters, and John Hunter left him in charge

of his dissecting-room when he went abroad with the army. He
afterward went into partnership with William Hunter in anatomic

1 Reaumur: Mem. de I'Acad. de sc, ParLs, 1712, 223-242, 1 pi.

^Trembley: Memoires pour servir k I'histoire d'un gem-e de polypes
d'eau douce, Leyden, 1744.

3 Bonnet: Traite d'insectologie, pt. 2, Paris, 1745.

* Baker: An Attempt towards a Natural History of the Polype, London,
1743.

^ Spallanzani; Prodrome di un'opera sopra le riproduzioni animali, Milan,
1829.
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leaching, sharinfi his profits, and later assisting him at the school

in Great A\'indniill Street from 1769 on. When Hewson married,

Wilham Hunter, who seems to have had a natural aversion to

l)cnedicts, abruptly broke off the partnership, much to Hewson's

pecuniary disadvantage. He soon retrieved himself, however,

having made his reputation through his Royal Society memoir on

the lymphatics, which got him the Copley medal in 1769 and the

lionor of F.R.S. in 1770. Hewson's discovery of the existence of

lacteal and lymphatic vessels in birds, reptiles, and fishes was

esteemed of capital importance in its day, because the two Hunters

maintained that absorption is an exclusive function of the lym-

phatics, against which it was objected that there are animals which

have neitlier lacteals nor lymphatics. Magendie's demonstration

that the Ijlood-vessels have an absorbent function of coiu'se threw

this phase of Hewson's work into the background, and present

interest is centered on his Experimental Inquiry into the Prop-

erlies of the Blood (1771). This work, a fine example of the ex-

l)erimental method taught by the Hunters, establishes the essen-

tial features of the coagulation of the blood in an entirely modern
spirit. Before Hewson's time, coagulation was ascribed to the

supposed cooling off of the blood, to the fact that it had ceased to

move, or to the idea that its corpuscles had solidified into rouleaux.

I lewson showed that when the coagulation of the blood is delayed,

;is by cold, neutral salts, or otherwise, a coagulable plasma can be

.separated from the corpuscles and skimmed off the surface, and
that this plasma contains an insoluble substance which can be pre-

cijjitated and removed at a temperature a little over 50° C. CV>

agulation, in Hewson's view, was due to the formation in the

plasma of this insoluble substance, which he called "coagulable

l\ niph," and which we now know to be fibrinogen. Hewson's ex-

periments were soon forgotten, even after Andrew Buchanan had
shown, in 1845, that a substance can be extracted from the lym-

phatic glands, the bufTy coat of the blood, and other tissues, which
will coagulate not only blood, but serous fluids not in themselves

eoagulable. The modern discovery that fibrinogen is a nucleo-

proteid, and that in coagulation it is converted into fil^rin, threw

the work of Hewson into stronger relief. He also made the im-

portant observation that air is contained in the pleura in pneumo-
thorax (1767), and was one of the first to perform the operation of

paracentesis, although in this he was preceded by Monro secimdius.

Hewson, a man of genius, died of a dissection wound in 1774.

William Cimiberland Cruikshank (1745-1800), of Edinburgh,
who succeeded Hewson as William Hunter's assistant, gave the

latter such satisfaction that he was made a partner in the Great
\\'indmill Street School, which, after Hunter's death, he took
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(•liari2;(^ of, in conjuiu't ion with Mattlicw IV'iillic. ( 'niiksliaiik iii-

V(>sti<»;ato(l tho rcuiuoii and rcfiCMicration of (livided ncrvcvs (177()'),

the passage of tho iniprrfinatcd ovum lhroii<rh the I'^allopian tiiho

(1778-), the physiolojiy of al)soi-pli()n (177S-8()). an<l in liis I'J.v-

perinients l^pon the Insensible J'erspirdtion of the Hirinan Hodi/

(1778) he demonstrated that the skin gives off carbon (hoxide, as

well as the limgs. His Anatomy of the Absorbing Vessels of the

Human Body (1786) embodies the results of his labors with Wil-

liam Himter.' In 1797, he demonstrated albuminuria in dropsical

fevers.'' Cruikshank had a large practice, turning his private

office into a public dispensary for the poor on occasion, which won
iiini the warm regard of his

friend, Dr. Johnson, whom
he treated in his last illness

and who descril)ed him, in

th(^ Scottish phrase, as "a

sweet-bloodod man."
Robert Whytt (1714-

66), of Edinburgh, a pupil

of Monro jnimus, (/hesel-

den, \yinslow, Boerhaave,

and Albinus, is memorable
for his work on the physi-

ology and pathology of the

nervous system. In his

memoir On the Vital and

Other Involuntary Motions

of Animals (Edinburgh,

1750), he demonstrated for

the first time that the in-

tegrity of the spinal cord

as a whole is not necessary

for reflex action, and that

the preservation of only a

small fragment of it will suffice for this purpose. He also discovered

that destruction of one of the anterior corpora quadrigemina will

abohsh reflex contraction of the pupils to light (Whytt's reflex,

1768), and was one of the first to notice the phenomena of spinal

shock. In all these observations he was moved to discard the

William C. Cruikshank (174.5-1800).

1 Phil. Tr., Lond., 1795, Ixxxv, 177-189, 1 pi.

2 Ibid., 1797, Ixxxvii, 197-214, 1 pi.

^ Hunter was accustomed to say that the anatomy of the lymphatic sys-

tem was developed by himself, his brother John, Hewson, and Cruikshank.

* By the addition of corrosive sublimate and nitric acid or by boiling

(Erich Ebstein).



THE EIGHTEENTH CENTURY 333

current hypothesis of 8tahl that a "rational soul" is the cause

of involuntary movements. In his Observations on the Dropsy

in the Brain (1768) Whytt first described tuberculous meningitis

in children, and his book, On Nervous, Hypochondriacal, or

Hysterical Diseases (1764), was an important contribution to

neurology in its day.

The cerebrospinal fluid was discovered in 1774 by Domenico
Cotugno (1736-1822), who also demonstrated albumen in the urine

by boiling (1764), seventy years after Frederik Dekker (1694), and
descril)ed sciatica (1770).

Electrophysiology had its origin in the epoch-making experi-

ni(>nts on nniscle-nerve preparations, summarized in 1792^ by
l.iiigi Galvani (1737-98) of Bologna. Animal electricity had been

()l)served in the torpedo by John Walsh in 1773, and in John
Hunter's studies of other electric fishes, but Galvani's discovery

of the electric properties of excised tissues, which he happened
upon in his laboratory by sheer accident, is the starting-point

of modern work. It was followed up, with rare skill and insight,

by Alessandro Volta (1745-1827), professor at Pavia (1778-

1S19-), in his "Letters on Animal Electricity" (1792). Volta

divided conductors of electricity into metallic and liquid (elee-

tiolysis), devised the famous Voltaic pile (1799), and showed that

a muscle can be thrown into continuous (tetanic) contraction by
successive electric stimulations. _

Meanwhile Benjamin Franklin, Kratzenstein, Schaeffor (1752), G. F.
Rossler (electric bath, 1768), Manduyt (1777), William Henly (1779), and
iiKiny others were already utilizing electricity in the treatment of disease.

Static machines were installed in the Middlesex Hospital in 1767, in St. Bar-
tholomew's in 1777, and in St. Thoma.s's about 1799. An old print, of date
1 799, showing the administration of static electricity to a patient, hangs on the
walls of the Electrical Department of St. Bartholomew's.

The introduction of the galvanic method of stimulation had no immediate
ctTect upon ])hysiologic research. As Langley points out, all the nerves of
the body were held to originate in the brain, which was regarded as the sole

-nurce of nervous influence, acting by means of "animal spirits" secreted from
T lie blood and passing from the brain into the nerves. The present sympathetic
or autonomic chain was called the "intercostal nerve," the cerebral origin of
which was contested by Pourfoir du Petit (1727) on anatomic grounds; but
although Whytt (17.51-6.5) attempted to rationalize curn^nt concepts and
llaller (17.52) established his famous doctrine that sen.sibility is confined to
nerves and irritabihty (contractility) to muscle, the theory that all nervous
power proceeds from the brain continued to hold the field and the true func-
tions of the vegetative nervous system and of structures made of invohuitary
muscle were not imd(>rstood.'

1 Galvani: De viribus electricitatis in motu mu.sculari, Modena, 1792.

- A statue of Volta was erected in the Athenannn of the Universitv of
Pavia in 1S7S.

'.I. N. Langley: Jour. Phy.siol., Lond., 1916, 1, 22.5-2.58.

J
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Tlic Al.I)at(> Vv\u-v Fontana (1730-1803) was the author of a

treatise on the venom of tlie viper (ITftTM, whicli was the starting-

point of the modern invest i<j;at ion of serpent venoms.
Bnt jKMliaps the best piece of physiologic work in the eighteenth

century was th(> completion of the modern theory of respiration,

which turned ui)on the discovery of the diffei'ent gases in the at^

mosplu>re, viz., carbon dioxide by Black (1757), hydrogen by
Cavendish (1766), nitrogen by Rutherford (1772), oxygen by
Priestley and Scheele (1771), and Lavoisier (1775). The great

Scottish chemist Joseph Black (1728-99) is known to physicists

for his original definitions

of "specific heat" and
"capacity for heat" and
for his subtle criterion of

"latent heat"—that the

temperature of a body
and the amount of heat it

possesses are two entirely

different things. In his

Dissertatio de humore acid*

a ciho orto (1754) he made
a distinction equally im-

portant for chemistry and
physiology. Chemists of

Black's day, following
Stahl, believed that when
lime is heated it gains

phlogiston, and wh|en

(juicklime is slaked it loses

])hlogiston. Black's exper-

iments exploded Stahl's

theory by showing that,

in reality, quickened Ume
loses something (CaCOs =
CaO-fCOa), and quick-

lime, when slaked, gains something (CaO -j- H2O = Ca(OH)o). He
also noted that the gas or "fixed air" given off by quickened lime

and alkalis is also present in expired air, and is physiologically ir-

respirable, although not necessarily toxic. Thus Black had again

isolated the carbonic acid gas which van Helmont had, over a

hundred years before, noted in fermentation as gas sylvestre. A
few steps further and he would have arrived at the conclusion of

the whole matter. Joseph Priestley (1733-1804) had the truth in

Joseph Blaek (1728-99).

1 Fontana: Ricerche fisiche sopra il veleno deUa vipera, Lucca, 1767.
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his grasp when he isolated oxygen (1772') and saw that vegetating

plants renew vitiated air, but being a confirmed Stahlian, he only

made matters worse by seeing respiration as "the phlogistication of

(lephlogisticated air." It was reserved for the genius of Antoine-
Laurent Lavoisier (1743-94) to discover the true nature of the inter-

change of gases in the lungs, and to demolish the phlogiston theory
l)y his introduction of quantitative relations in chemistry. As Sir

Michael Foster maintains, "he and he alone discovered oxygen"
(1775-), for Mayow, Priestley, and Scheele had only isolated it.

Priestley, deceived by the specious label, "phlogiston," had ex-

plained the facts of respiration in an inverted order. But Lavoisier

proved that inspired air

is converted into Black's

"fixed air," the nitrogen

or "azote" (which he also

discovered) alone remain-

ing unchanged. Further,

in conjunction with the as-

tronomer Laplace (1780-

85^), he demonstrated that

respiration is in every way
the analogue of combus-
tion, the chemical products

l)eing carbon dioxide and
water. But Lavoisier,

whose life was lost to

science through the fanat-

icism of the French Revo-
lutionists, had adopted the

erroneous theory that the

oxidation of carbon and
hydrogen takes place in

the tubules of the lungs.

This was corrected in 1791

liy Lagrange, the author of the Mecanique (malytique, who main-

tained, through his pupil Hassenfratz,'* that the dissolved ox^^gen

of the inspired air slowly takes up carbon and hydrogen from the

tissues as the blood courses through them. The finishing touch was
added when Gustav Magnus, in 1837,^ showed, with the aid of a

'Priestley: Observations on Different Kinds of Air, Phil. Tr., Lend.,
1772, Ixii, 147-264, 1 pi.

-Lavoisier: Hist. Acad. roy. d. sc, 1775, Paris, 1778, pp. 520-526.

3 Ibid., 1780, Paris, 1784, 355-408.

^Hasscnfrii^tz: Ann. d. chim., Paris, 1791, ix, 261-274.

*• Magnus: Ann. d. Phys. u. Chem., Leipz., 1837, xli, 583-606.

Joseph Priestley (1733-1804).
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Sprcnjicl's nir-puiiip. tlint viMious :in(l arterial blood holli contain

oxyjicn as wrll as CO., demonstrating- what ( 'ruikshank toward

the Olid of his life had partly elueidated- that all the tissues re-

spire in the sense of assiinilatinj; oxy^-en and jiivinji; up COo. Thus

the development of the physiolofiy of respiration, from liorelli to

Magnus, was almost exdusivel\- the work of three niathcniaticians,

two physicists, and five eheiiiists.

The (liscovcrv of oxyjicii liad :i singular effort upon medical practice.

Louis .turiiie, Louis Odicr", Pascal .Iose])li Ferro, Ci. C. Hcicii, .1. li. 'I', liainncs,

Samuel Latliam Mitchell, and other physicians were carried away by their

imaginations to the extent oF

attributing diseases either to

lack or excess of oxygen, or to

some fine-spun modifications of

this theory, too numerous and
complex to be mentioned here.

Of this grotij), the most n)em-
orable ])erhaps was Thomas
Beddoes (17t)()-lS()8), of Shiff-

nal, Shropshire, who di.scovered

Humi)hrey Davy. In 1798 lie

founded the Pneumatic Insti-

tute at Clifton for the tr(>at-

ment of disease by inhalation.

The apparatus was constructed
by no less than James Watt,
who invented the gasometer
(1790), and, as Beddoes' assist-

ant, Davy di.scovered the an-
esthetic properties of nitrous

oxide in 1799. The essays by
Beddoes and Watt "On Facti-

tious Airs" (1794-96) advance
the important therapeutic con-
cept of treating certain diseases

by placing the patient in a
"factitious atmosphere," which
has since found such a definite

vindication in the open-air
treatment of phthisis and the

modern surgery of the chest. Beddoes' general plan of treating, respiratory
troubles by inhalations of different gases is now standardized as aerotherapy
or pneumotherapy. The plan of Beddoes and W' att was revived by Louis Wald-
enburg in his apparatus for differential pneumotherapy (1873) and the subject
has been further extended bv the labors of Demarquav (1866), J. Solis Cohen
(1867-76), Paul Bert (1878)^ M. J. Oertel (1886), P. L. Tissier, and others.!

Antoine-Laurent Lavoisier (1743-94.)

The great center of anatomic teaching in the seventeenth cen-

tury was Leyden; at the beginning of the eighteenth century,

Paris. The rise of Edinburgh as a center of medical teaching was
due to the following train of circumstances. In 1700, John Monro,
a Scotch army surgeon of good family, settled in Edinburgh, and,

knowing of the superiority of continental training in medicine,

! See Neuburger: Einleitung, 108, and Syst. Physiol. Therap. (ed. S.

Solis Cohen), 1903, x, passim.
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((.iiccived the idea of starting a medical school in the northern

capital, mainly out of a great affection for his only son, Alexander,

whom he desired to leave well established in this world. In ac-

coi-danee with this plan, young Alexander Monro received a careful

i)u>dical education at London, Paris, and Leyden, becoming a

\\:irm friend of Cheselden and Boerhaave, and, on returning to

I'khnburgh in 1719, was duly examined and qualified by the Sur-

g(K)n's Guild, and, in 1720, on recommendation of the Town Coun-

cil, was elected professor of anatomy in the newly established uni-

\-crsity at the age of tw^enty-two. Being a teacher of marked abil-

ity, his courses were soon followed by enthusiastic students in

largo numbers, the roster

climbing from 57, in 1720,

to 182, in 1749, this steady

arithmetic progression lac-

ing interrupted only by the

i;cl)cllion of '45. Alcx-

.iiider Monro followed his

lather's plan for his own
soil, and the latter ex-

tciuled the same pohcy

to the grandson, both of

whom w^ere also named
Alexander, so that the

three Monros, 'primus, se-

cinidus, and fertius, as they

were called, held the chair

of anatomy at Edinburgh

ill uninterrupted succes-

sion, like some entailed

estate, for a period of one

hundred and twenty-six

>cars (1720-1846). The
men of the Monro dynasty were, all of them, original characters

of unusual attainments, authors of many valuable works, morbid

on the subject of controversy, it is true, but in every way worthy

of the confidence placed in them by their fellow-townsmen. Dur-

ing the period 1720-90, some 12,800 students were taught by Monro
inimus and secundus alone, and it was largely due to them that

luiinburgh became the great center of medical teaching that it was

in the "last century."

Anatomic research in this period did not attain the brilliancy it had in the

procoding century, nearly every year of which was distinguished by some new
discovery. Many of the best anatomists of the eighteenth century, such as

Cheselden, Pott, the Monros, the Hunters, Desault, Scarpa, were so-called

surgeon-anatomists, and the studies of the time were mainly topographic

Alexander Monro prlinua (1G97-1767).

J
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and icon(>}j:rai)lii('. Suii:ical aiKitoiny, in I'act, hcjiins jji-opcrly willi llic writ-

in^;s of Joseph Lieut a ml (\70'A SO) and, after tliis time (1721), a (j;reat inunlx-r

of line atlases were i)ul)lislied, sncli as C'iieselden on tlie l)ones (ITIW). Alhinus
on tlie bones and muscles ( 17 IT-A^i-), iMseiunann on tlie uterus (17r)2'^), Zinn
on the ey(> (17.")")'). Sc.nrita on tlie ear ( 1772-lt9'), Soenmierriiif!; on the cranial

nerves (i77S*''), Kduard Sandifort on the duodenum (17N(Fj, or Paolo Mascafj;ni

on the lymphatics (l"'"^""*)- These and many others were all (fathered together
in the <i"reat collections of Just Christian von Loder (1794-1808) and L. M. A.
Caldani (/ro/ic.s Andtomiar, \'enice, 1S()1-1:{). The spl(>ndi(l posthumous MS.
illustrations which Paolo Mascagni (17")2-lSir)) had desi^rned for a great
anatomic atlas were entrusted to his ])rosector, I'^rancesco Antoinniarchi
(Napoleon's i)hysician at St. Helena), for i)ul)li('ation, and were issued by him
in sumptuous style in ISIO, and again, in 1S2! and ]S2;5-:i2, by others wliom the
Mascagni family, disgusted with Antonunarchi's dubious methods, had selected

as editors. Antommarchi subsecjuently i)lagiarized a number of Mascagni's
])lates in a work i)urporting to be his own. The surgeons PicM're Dionis and
William Cheselden wrote anatomic text-books which were both of them popular
in their day, but probably the best all-round treatise on the .subject between
Ve.salius and Pichat was the Kxpositio)! (uiatnmique (1728) of the Danish
teacher Jakob Penignus Winslow (lt)t)9-17()0), a pupil of Duverney, who did
much to con(iens(> and .systematize what was known, especially in reg.ard to

such matters as the origin, insertion, and nomenclatvirc of the flif'fer(>nt muscles.
His work was the authoritative text-book for nearly a century. "^^Fhere was a
fair showing of those specialized investigations of physiologic import which
added so much luster to seventeenth century anatomy. Duv(>rney's work on
the ear (l(i.S3) was very ably supplemented by the investigations of Valsalva
(1704) and Cotugnf) (1774), anrl with these may be mentioned the monographs
of Cowper on the urethral glands (1702^), of Abraham Vater on the ampulla
of the bile-duct (172()io), of Lieberktihn on the intestinal glands," of James
Douglas on the peritoneum (1780'-), of the elder Meckel (1748") and Wrisberg
(1777") on the vagus nerve, of Zinn on the ciliary ligaments (1753"), and the
varied researches of Santorini (1724i^).

1 Cheselden: Osteographia, London, 1733.

- B. S. Albinus: Tabulae sceleti et musculorum corporis humani, Leyden,
1747.

' G. H. Eisenmann: Tabula? anatomica) quatuor uteri (etc.), Strassburg,
1752.

* J. G. Zinn: Descriptio anatomica oculi humani, Gottingen, 1755.

^ A. Scarpa: De structura fenestrae rotunda? auris et de tympano, Modena,
1772. De audita et olfactu, Pavia, 1789. De penitiorum ossium structura,
Leipzig, 1799.

^ Soemmerring : De basi encephali et originibus ' nervorum cranio egre-
dientium, Gottingen, 1778.

'E. Sandifort: Tabulae intestini duodeni, Leyden, 1780.

^ P. ]\Iascagni : Vasorum lymphaticorum corporis humana historia et
iconographia, Siena, 1787.

^ W.._ Cowper: Glandularum quarundam, nuper detectarum .

descriptio, London, 1702.

1° A. Vater: Diss. anat. qua no-vaim bills diverticulum circa orificium
ductus choledochi (etc.), Wittenberg, 1720.

" J. N. Lieberkiihn: De fabrica et actione villorum intestinorum tenuium
hominis, Leyden, 1745.

1- J. Douglas: A description of the peritonaeum, London, 1730.
13 J. F. Meckel: De quinto pare nervorum cerebri, Gottingen, 1748.

" H. A. Wrisberg: Observationes anatomica; de quinto pare nervorum
encephali, Gottingen, 1777.

15 J. G. Zinn: De ligamentis ciliaribus, Gottingen, 1753.

1* G. D. Santorini : Observationes anatomicse, Venice, 1724.
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Toward the end of the century, Samuel Thomas von Soem-
merring (1755-1830), a native of Thorn, Western Prussia, wrote a

monunumtal treatise on anatomy (1791-96), which was reissued

nearly half a century later by Rudolf Wagner, Henle, and others/

He made most important researches on the brain, the eye (macula lutea,

1791), the ear, nose, and throat, hernia, the anthropology of the negro (1785-),

and the injurious effects of corsets (1793^), but is now best remembered for

his remarkable accuracy in anatomic illustration and by his classification of

the cranial nerves (1778*), which eventually superseded that of Willis. Soem-
merring was himself a good artist and trained Christian Koeck to make ana-

tomic drawings under his direction (Choulant). He followed Albinus in fidelity

: J

Samuel Thomas von Soemmerring (1755-1830).

to nature and the quest of the "anatomic norm." His devotion to the "Attic
perfection" of his master is seen in his plates of the brain and cranial nerves

C1791-99), the embryo (1799), the eye (1801), the ear (1808), the tongue (1808),
the nose (1809), and particularly in the exquisitely executed skeleton of a girl

of Mainz (1797), which was designed to be a companion-piece to the male
skeleton of Albinus (1747). Soemmerring was also one of the inventors of the
electric telegraph (1809).

^ S. T. von Soemmerring: Vom Baue des menschlichen Korpers, Frank-
fort on the Main, 1791-9G.

2 Ueber die korperliche Verschiedenhcit des Negers vom Europaer, Cassel,
1784. .

' Ueber die Wirkung der Schniirbruste, with copper-plate, Berlin, 1793.

* De basi encephali et originibus nervorum cranio egredientium libri

quinque, Gottingen, 1778.
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A rciiKirknl'lc fMinily of Prussian anatomists were tlio Mcckels,

fatluM", son, ami two ^landsons.

•IoIkiiih Kricdriih Meckel, llic <1<1<t (1724-74), of W'olzlar, {graduated at

Ciottiiif;cn witli liis ahovc-incntioiicd noteworthy dissertation on the lii'th nerve

(Meekel's jianfilion) in 171S, became professor of anatomy, botany, and ob-

stetrics at Berhn in 17.')1, and was the first teaclier of midwifery at the Charitd.

He was the first to describe the sul)maxillary tian^Uon (174<S), and made im-

portant invest illations of the nervc^-sujjply of tlie face (,1751) and the terminal

visceral tilameiits of the veins and lymi)hatics (1772). His son, Phili])]) I'ried-

ridi Theodor Meckel (17ritl-lS();i). of Berlin, firaduated at Strassbur{i; in 1777,

witli an important dissertation on the internal ear, was jjrofessor of anatomy
and siirjiery at Halle in 1779, and editor of the \riti.s Archir tUr priikiiscln'n

Arzmi/kiiu'st (Leipzig, 17S9-95). He wiis a favorite and hifihiy honored

obstetrician at the Russian court, liis .son, .Johann Friedrich Meckel (17S1-

1S33), of Halle, called the younjier Meck(>l, was an eminent patholofiist, and

the greatest comparative anatomist in Germany before Johannes Muller. He
has been called the (lerman Cuvier. His most important works are his treatises

on jxitholojiic anatomy (1812-18), normal human anatomy (1815), his atlas of

33 plates rei)resenting human abnormities (1817-20), and his great system of

comparative anatomy (1821-30), in which he sets forth the view that the

developm(>nt of the higher animals is an epitome of the ancestral stages which

preceded it. He translat(>d ^\olfT's monograjih on tlie development of the

intestines in 1812, antl is memorable as the cliscoverer of the Meckel iliverticu-

lum of the int(>stines. His younger brother, August Albrecht Meckel (1790-

1829), of Hall(% became professor of anatomy and forensic medicine at Bern

in 1821, and was a speciahst in the latter branch.

The starting-point of modern embryology was the Theoria

Generationis (1759) of Caspar Friedrich Wolff ( 1733-94), of Berlin,

one of the most original spirits of his time, who is eponymically

rememljered by his discovery of the Wolffian bodies. Wolff re-

vived Harvey's doctrine of epigenesis or gradual building up of

parts, and took a firm stand against the current theory that the

embryo is already preformed and encased in the ovary (emhoite-

vient) ; but his negation of germinal continuity and the opposition

of Haller prevented his evolutionary ideas from gaining any ground

until 1812, when the younger Meckel translated his great mono-
graph on the development of the intestines in the chick (1768-69),

one of the acknowledged classics of embryology. While the plates

and the argimient of the Theoria Generationis (1759) are far in-

ferior to jMalpighi's w'ork, Wolff surpassed himself in the memoir
of 1768, described by von Baer as "the greatest masterpiece of

scientific observation that we possess." Wolff's view, that the

organs are formed from ''leaf-like (blastodermic) layers," comes as

near as possible to the germ-layer theor}^ of von Baer himself.

In 1767, from investigations of the buds of cabbages, beans, and

other plants, Wolff arrived at the conclusion that "all parts of the

plant except the stem are modified leaves."

This conclusion was reached independently by Johann Wolfgang von
Goethe (1749-1832), in his essay on plant metamorphosis (1790^, in which he

1 Goethe: Versuch die Metamorphose der Pflanzen zu erklaren, Gotha,
1790.
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argued deductively the fundamental unity of leaf, flower, and fruit, and the
descent of all plants from an archetypal form (Urpjlanzc). Like more recent
liotanists, lie was unable to decide whether the direction of evolution was from
l'nli;ifie-leaf to rei)roductive leaf, or vice versa, and he was painfully surprised
when Schiller observed, "This is not an observation, it is an idea." The
^reat poet was, however, one of the pioneers of evolution, the first to use the
t(Tm "morphology," and the discoverer of the intermaxillary bone (1786')-

Inilependenth- of Oken (1790), he stated the theory that the skull is made up
of modified vertebrae, and, before Savigny, he saw that the jaws of insects were
modified limbs. In connection with Goethe's botanic work, a passing men-
tion should be made of Christian Konrad Sprengel (1750-1816), the old
Prussian ]iastor who was thrown out of his rectorate at Spandau because he
neglected his congregation for botany, and whose "Newly Discovered Secret
of Nature" (1793) was brought to the front by Darwin. Sprengel pointed out
that the colored markings, shapes, nectar, etc., of plants are adaptations to

secure cross-fertilizations by insects, and that the latter process is the rule, not
the exception. The teleologic significance of cross-fertilization was afterward
proved by Herbert, Gartner, and others, and utilized by Darwin. Other fore-

runners of Darwin were the naturalist BufTon (1707-88), whose Histoire
Naturelle (1749-1804), although a popular descriptive work, contained many
casual denials of the fixity of species and a veiled suggestion of a possible com-
mon ancestor for horse and ass, ape and man; and Erasnuis Darwin (1731-
1802), whose Loves of the Plants (1789) and Zoonomia (1794) emphasized
the gradual evolution of complex organisms from simple primordial forms,
the struggle for existence in animals and plants, sexual selection, protective
mimicry, and the indirect influence of environment in producing transforma-
ti(ms which may modify species.

Perhaps the greatest comparative anatomist of the eighteenth century
was Felix Vicq d'Azyr (1748-94), permanent secretary of the Paris Academy
of Medicine, whose studies of the flexor and extensor muscles of man and
animals, and the morphology of the brain, the vocal cords, and the structure
of birds and quadripeds, were the best of the period.

The best specimens of anatomic illustration in the eighteenth

century show the gradual passage from the copper-plate, through

the "taille-douce" to the steel-plate period, as seen in such splen-

did folios as Cheselden's Osteographia (1733), Haller's Icones

anatomicce (1743-56), or William Hunter's Anatomia uteri hiwioni

(jravidi (1774), and the masterpieces of Haller, Santorini, Albinus,

Soemmerring, and Scarpa.

The six beautiful plates of pregnancy and parturition made by Riemsdijk
for Charles Nicholas Jenty (1758), of London, are rare examples of mezzotint,
which was seldom used in medical illustration.- Colored copper-plates were
introduced in the eighteenth century by Jacques-Christoiihe Le Blon (1667-
1741), who left only one anatomic specimen of his handiwork, a little plate of

the genital organs made for the 1719 edition of Cockburn's treatise on gonor-
rhea, now exceedingly rare. It was followed by the beautiful six anatomic
plates which his pupil, Jan Ladmiral (1698-1773), made for Albinus, Ruysch,
and others (1736-41), by the copper-plates in red. and black of his pupil,
Robert (1750). and by the many picturesque atlase^ of his assistant, Jacob-
Fabian Gautier d'Agoty (1717-86), a layman whose colored mezzotints are
often of striking artistic power, but too grandiose and showy in their tendency
for the ultimate purposes of anatomic illustration. The flamboyant technique,
as Choulant i)oijits out, is not suitable for fidelity anrl delicacy of detail.

Gautier delighted particularly in rendering the graceful physical habitus of

1 Goethe: Ueber den Zwischenkiefer des Mens-chen und der Thiere.
Xova Acta Acad. Leopold-Carol., Halle. 1831, xv.

2 See J. G. de Lint, Janus, Amst., 1916, x.xi, 129-135, 4 pi.
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the I'arisifimc of the cijilitcciitli ((nturv, r.iinili.ir in (lie many onp;r:ivinps of

tlic Krciicli artists of tlic pciioil. 'I'licsc pictures, oritiiiially cxfcutcd life-size

in oil, are, in elTi-ct, tlie last survivors of the skeletons, nuiseleineii, reciiniufz;

Uravid women, and otlier stock li^ures of the old medieval MS. illustrations.

Viewed simjiiy as oil-i)aintin<is, tiie life-si/.ed (lautier i)anels, sold in Paris in

Ihe fall of lUll,' are perhaps the most remarkable exami)les of anatomie; illus-

tration in this medium. Anatomic copper-plates in two colors (black and reil)

were made by Cornelis Tloos van Amstel (for Lavator, 1790), in ,Iean-(lalbert,

SiilvaRo's Auntoinic du (jliuUntcnr annhdlUnd (ISl'i) and by (liusepi)e del

Medico (ISll).

Bernhard Sii ;;lri

One of the greatest anatomic illustrators of his time was Bern-

hard Siegfried Albinus (1697-1770), of Frankfort on the Oder,

who had studied under Bidloo, Boerhaave, and Duverney, and

held the chairs of anatomy and surgery (1718) and medicine

(1745) at the University of Leyden. Albinus edited the works of

Harvey, Vesalius, Fabricius, and Eustachius, and his atlases of the

bones (1726, 1753), the muscles (1734), the veins and arteries of the

intestines (1736), the fetal bones (1737), the skeleton and skeletal

muscles (1747, 1762), the gravid uterus (1749), are all justly re-

nowned for their beauty and accuracy of illustration and for the

elegant style of the accompanying text.

1 For cuts of which, see Lancet, Lond., 1914, i, 557.



THE EIGHTEENTH CENTURY 343

Under Albinus' direction, tlie artist Jan Wandelaer established a new
anatomic norm in illustration, founded upon the closest scientific observation.

In this r(^s:ir(l, both the scientific antl artistic; anatomy of the period bec^ame,

as Choulant says, truly Albinian, as seen in the statuette 6corch6s of Fischer

(17Si). Albinus was also held to be an incomparable lecturer, and was
a master of the art of anatomic injection. In opposition to Albinus, Pieter

Camper (1722-89), who made his own drawings, maintained that anatomic
subjects should not be represented in perspective, as had been the cus-

tom from Vesalias to Haller, but architecturally, i. e., not as if seen from a
particular angle, but as if the axes of vision struck each part of the object from
the same distance. This mode of orthographic projection had been used by
Leonardo in some of his drawings. It occasioned bitter controversy between
Camper and Albinus.

( )f all medical men who have illustrated their own books,

probably none have ever exhibited such striking artistic talent

as that brilhant Venetian, Antonio Scarpa (1747-1832). In ap-

l^earance like the youthful Napoleon, Scarpa was a virtuoso in

the most varied sense, a great anatomist and surgeon, eciually

skilled as orthopedist and ophthalmologist, an irreproachalile

Latinist, a master of sarcasm, yet a most attractive teacher, and

a draughtsman of the first order. He himself trained Faustino

Andcrloni to execute the copper-engravings from his drawings

(Choulant). In anatomy he is remem])ered for his discovery of

the membranous lal)yrinth, the nasopalatine nerve, and the tri-

angle in the thigh which bears his name; he was the first to regard

arteriosclerosis as a lesion of the inner coats of the arteries, and, in

1S32, described cubito-digital neuralgia (Weir Mitchell's causalgia)

;

he wrote important treatises on hernia and eye diseases, and orig-

inated the procedure of iridodialysis; he made a shoe for club-foot

which is still the model for orthopedists; but his greatest work is

undoubtedly the magnificent Tahulce Nevrologicce (Pavia, 1794),

which gives the first proper delineation of the nerves of the heart.

Executed with the force of genius, and irreproachable in accuracy

of detail, Scarpa's illustrations are the crown and flower of achieve-

ment in anatomic pen-drawing, while Anderloni's wonderful copper-

plates of the same are comparable in brio with the work of Sharp,

the Drevets, and other masters of the best period of line-engraving.

In Great Britain anatomic study received a mightj^ impulse

from the teaching of the brothers Hunter, and the name of Wil-

liam Himter is inseparably connected with the advancement of

obstetrics. During the eighteenth century, the care of labor

cases began to pass from the midwife proper to the trained male

obstetrician. Peter Chamberlen attended Queen Henrietta Maria

in a miscarriage in 1628. In Paris, the pace for this was already set

during the preceding century through the circumstance that le sieur

Boucher was called upon to attend La Valliere, mistress of the

"Grand Monarque," in her first confinement in 1663, and in 1670,

Julien Clement attended Mme. de Montespan at the birth of the
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One (Ic M:iiiu\ aftciwaids (Iclixci-iii^ llic Daupliiiic (1()82). Cle-

iiu'iit i('r(M\(>(l tlu> title of "accouclu'ur" for his Irouhlc'; wlicfc-

upoii. ill (luc i'ours(\ male iiiidwifci'v hccaiuc the fashion aiiioiif;'

tho groat hulios of the court. In 1()92, llujih Chanibcrlen delivered

\\\v future (>ueen Aiiue. Profrress in this matter was, of course,

slow, and when a certain obstetrician told Joseph II that the

\ ienni'se women wcM'e too mod(>st to have men as niidwives, that

moral monarch rt^phed, with (ittin}; irony: Utinam non esscnt adco

pndicae.'- At first, as in some court circles to-day, the obstetrician

simply sujiervised or "assisted at" the conduct of labor among

Antonio Scarpa (1 747-1832).

those who could afford his services; but as soon as women began

to permit physicians to examine the parts as well as deliver them,

inductive knowledge of the complex details of midwifery l)egan to

make rapid strides. In London this change was principally due

to the teaching and influence of two Lanarkshire men, William

Smellie, and his pupil, William Hunter, to Sir Fielding Ould in

^ See Alban Doran: Jour. Obst. and GynaBC. Brit. Emp., Lond., 1915, xxvii,

158-1.59.

2 "Would they were not modest to that extent." (Cited by Moll.) Per-

hap.s the Emperor was thinking of the advice which van Swieten gave to his

father.
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Dublin and to Charles White in Manchester. On the continent,

the cause of male midwifery was upheld by Roderer in Gottingen,

Camper in Amsterdam, Baudelocque and Levret in Paris, Boer in

X'ienna, and Saxtoi-ph in Copenhagen.

William Smellie (1697-17G3), the friend and teacher of Smol-

lett, learned his obstetrics in Paris, and, setthng in London in 1739,

conceived the idea of teaching the subject at his own house, using

a leather-covered manikin supported by actual bones, and charg-

ing three guineas for the course. In spite of his uncultivated bear-

ing and the bitter opposi-

tion of Mrs. Nihell, the

Haymarket midwife, who
called him "a great horse

godmother of a he-mid-

wife," he acquired a large

i:)ractice, and to him W^il-

liam Hunter came as resi-

dent jiupil in 1741. Smellie

introduced the steel-lock

forceps in 1744 and the

curved and double-curved

forceps (1751-53). Smel-

lic's Midwifery (1752) was
the first book to lay down
safe rules for using the for-

ceps and for differentiating

contracted from normal

pelves by actual measure-

ment. It was deemed
worthy of the honor of a

special reprint by the Sydenham Society in 1876-78. Smellie's

''Set of Anatomical Tables" (1754) are entirely obstetric.

In 1767 John Harvie, who married Smelhc's niece and succeeded to his

lecture room in 1759, pubHshed a pamphlet in which the advantages of external

manual expression of the placenta over traction or internal manipulation are

clearly stated, nearly ninety years before Crede (1854i). The same idea was
tiradiially conveyed bv the Dublin obstetricians Edward Foster (1781), William

Dc-ase (1783), Joseph Clarke (1817), Robert Collins (183.5), A. H. McClintock
and S. L. Hardy (1848), and, although not known outside of Ireland, became
an established mode of procedure there—the "Dublin method. "^

William Smellie (1697-1763).

ij. Harvie: Practical Directions, shewing a method of preserving the

Perinseum in birth and d(>livering th(> Placenta without violence, London,

1767, pp 45-48.

2 See H. Jellett: Tr. Roy. Acad. Med. Ireland, Dublin, 1899-1900, xviii,

30.5-316; and T. P. C Kirkpatrick: Jour. Obst. and Gynsec. Brit. Empire,

London, 1915, xxvii, 1-7.
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William Hunter (171S s;>) had I'inc years' liainini;- ;it OlasRow
I'liivorsily and three as a ])U|)il of ("ullen's, and toll()\v(>d tli(> ex-

aniplo of his London leaehers, t^nielHe ant! Douglass, by giving,

in 1740, a course of private lectures on dissecting, operative sur-

gery, and ])andaging. He soon advanced in practice and public

esteem, thiougii his refined and courtly ways and his sagacious

disposition, and eventually became the leading obstetrician and

consultant of T>ondoii. In 17()8, hv built the famous anatomic

theater and nius(>uni in Great Windmill Street, where the best

William Hunter (1718-83).

British anatomists and surgeons of the period, including his

brother John, were trained. Here he labored with ardor to the

end of his days, and few men have shown such austere devotion

to science. We may contrast his noble gift of a museum worth

£100,000 to the citj^ of Glasgow with the Scotch tenacity of pur-

pose and the self-denying stoicism of his private hfe, as summed
up in the terse phrases of Stephen Paget: "He never married; he

had no country house; he looks, in his portraits, a fastidious, fine

gentleman; but he worked till he dropped and he lectured when
he was dying." In relation to his colleagues, William Hunter

was a jealous, sensitive, thin-blooded, high-strung man, who em-

bittered his own life b}' needless controversy' with contempora-
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lies whom he easily overshadowed. His greatest work is his atlas

of the pregnant uterus (London, 1774), the only medical pub-

lication of the celebrated Baskerville Press, illustrated by Riems-

dijk at an enormous expense to the author, and representing the

labor of thirty years. His special discovery of the "decidua re-

ilcxa" and the separate maternal and fetal circulation, in which

his brother had a part, is the foundation of modern knowledge of

placental anatomy. Wilham Hunter also wrote papers of perma-

ii(>nt value on old dislocations of the shoulders (17620, symphy-

siotomy (1778-), the jurisprudence of infanticide (1783'''), and the

history of anatomy (1784^). He was the first to describe arterio-

\('nous aneurysm (176P) and retroversion of the uterus (1770^),

•I I id one of the first to recommend the tapping of ovarian cysts

1 757') ; but, unlike Smellie, he opposed the use of the forceps,

and sometimes exhibited his own instrument, covered with rust,

in evidence of the fact that he never used it.

The obstetric treatise of the Manchester surgeori, Charles

White (London, 1773), stands out in its time as a pioneer work in

aseptic midwifery.

The mechanism of labor was first considered by Deventer

(1701), by Sir Fielding Ould (1710-89), of Dublin, in his "Treatise

oil Midwifery" of 1742, and later by Smellie, Andre Levret, J. J.

1' lied, J. G. Roederer, Pieter Camper, C. J. Berger, Mathias Sax-

lorph and Jens Bang.^

Prominent continental obstetricians of special note were Jean Palfyn

(1()49-1730), who reinvented or reintroduced the forceps (mains de fer) in

1720»; Guillaume Mauquest de La Motte (1G65-1737), who extended the use

(.f [lodalic version to head presentations (1721); Piet<>r Camper (1722-89), who
first proposed symphysiotomy, and Jean Rene Sigault, who first performed
It successfully upon "Mme. Souchot in 1777; Jean Louis Baudelocque, sr.

I

» W. Hunter: Med. Obs. & Inquiries, Lond., 1762, ii, 373-381.

- "Reflections on dividing the Symphysis of the Ossa Pubis." Published
:is a supplement to the second edition of J. Vaughan's "Cases and Observa-

tions on the Hydrophobia," London, 1778.

^ "On the uncertainty of the signs of murder in the case of bastard chil-

dren," in Med. Obs. & Inquiries, 1778-83, Lond., 1784, vi, 266-290.

* Two Introductory Lectures, London, 1784.

6 Med. Obs. & Inquiries, Lond., 1753-57, i, 340; 1762, ii, 390.

6 Med. Obs. & Inquiries, Lond., 1771, iv, 409; 1776, v, 388.

7 Med. Obs. & Inquiries (1757-61), Lond., 1762, ii, 44, 45.

8 See E. Ingerslev: Arch. f. Ge.sch. d. Med., Leipz., 1908-9, ii, 141-188.

9 The instrum(>nt was figured by Heister in 1724. Dusee's double-jointed

t')rceps was exhibited in Edinburgh in 1733. Curved forceps were introduced

by Pugh (1740), Le\Tet (1747), Smellie (1751-53). Many others followed.

VoT further details about the history of the forceps in the eighteenth century,

see Alban Doran's papers in Jour. Obst. and Gyna^c. Brit. Empire, Lond.,

1912, xxii, 119; 203: 1913, xxiii, 3; 65: xxiv, 1; 197: 1915, xxvii, 154. The
latter entry (1915) gives a good chronology of the history of the forceps.
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(171l)-lS10'), who invcnicd a pclvinirtiT and adNanccd llic knowledge of the

ineclianisin of lal)or, l)Ut o\('rs]ieciali/.ed in liis eiuMneiation of possible posi-

tions of th(> fetus (17S1); Andre i>evret 1 17(K>-S()), who improved the forceps

and extended its use (1717); Carl C'as])ar Siehoid (17;i('>-lS07), who peri'ornied

the first synii)iiysiotoiny in (lerniany (177S); and Lucas Johann iioi'r (17r)l-

IS.S.")), who was the ablest (Jernian obstetrician of his time and the ])ioneer of

"natural obstetrics" (17!H-1S(H)). Before the time of lioer, i)re{i;nancy had
b(H>n rcfiarded as a sort of nine months' disease. lie was the first, to treat the
condition as a physiologic ])rocess, and was a forerumier of Ramsbotham in

tilting against "meddlesome midwifery." To ISIauriceau, Portal, and Mau-
quest de La Motte is due the iuiiirovement of obstetric diagnosis by digital

(exploration, th(> standardization of version and its indications, the substitution

of a rational exix'ctant procedure for bungling instruinentation, and the study
of contractc^d ])elves.

Oi)erativ(> gynecology, as an independent specialty, had no real existence
befor(> the first half of the nineteenth century. Of stray contributions in the

eighteenth century, we may mention Robert Houstoun's treatment of an
ovarian drops}' (1701), by tapi)ing the cyst (etymologically an "ovariotomy,"
but in no sense an excision of the ovary); William Hunter's proposal of ex-

cision for ovarian cyst in 17.57, and his description of retroversion of the

ut(>rus (1770); Sigault's symphysiotomy (1777); Matthew Baillie's descrii)-

tion of dermoid cysts of the ovary (1789), ancl Soemmerring's essay on the

injurious effects of corsets (1793). Georg Ernst Stahl (1560-1734) wrote a
lengthy monograph on the diseases of spinsters in 1724, and Jean Astruc
(1684-1766) achieved a six-volume treatise on diseases of women in 1761-65.

Up to the time of John Hunter, surgery was entirely in French

hands, and Paris was the only place where the subject could be

properly stvidied. In Germany, as a consequence of the great

setback of the Thirty Years' War, general surgery was practised

mainly by the executioner and the barber (Chirnrgus), or else

by the wandering incisors, couchers, and bone-setters, while the

army surgeon was called a Feldscherer, because it was his duty

to shave the officers. Even with such talent as that of Heister,

von Siebold, and Richter, the art had no real status before the

time of Frederick the Great. In England there were onty two

chnical surgeons of first rank before Hunter's time, William Chesel-

den and Percival Pott. The whole period before Hunter was one

of enterprise in respect of new amputations, excisions, or other im-

provements in operative technic, most of which are associated with

French names.

As early as 1673, Pierre Dionis (died 1718) was giving courses

on operative surgery on the cadaver, and his treatises on anatomy

(1690) and surgery (1707) were, both of them, standard works

for half a century, and translated even into Chinese. Dionis'

Cours d'operations is now valued for its anecdotes and pictures

of the surgery of the day, in particular the story of the wandering

lithotomist, Frere Jacques, who began as a bungling experimenter

and became a masterthrough his study of anatomy.

Jean-Louis Petit (1674-1750), of Paris, the leading French

surgeon of the ealry eighteenth century, was the inventor of the

screw-tourniquet, gave the first account of softening of the bones

i
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niul of the formation of clots in wounded arteries, and made im-

piovements in amputations and herniotomy. He was the first

to open the mastoid process, an operation which he describes in

his posthumous surgical treatise.^ Petit's pupil, Dominique Anel

( 1(128-1725), of Toulouse, is remembered by his operation for lacri-

iiKil fistula (1712), and by the fact that, hke Guillemeau in the

.si.\t(>enth century, he treated a traumatic aneurysm by single

ligature (1710) before John Hunter's time. Pierre Brasdor (1721-

U7 ) is also remembered for his suggestion that aneurysms be treated

1 1\ distal hgation, which was made an accomplished fact by Ward-
n'lp in 1828.

Pierre-Joseph Desault (1744-95), the teacher of Bichat, was
the founder of an miportant surgical periodical, the Journal de

( hirurgie (1791-92), did much to improve the treatment of frac-

iu:cs, and developed the technic of ligating blood-vessels for

;i!i(nuysms.- Nicholas Andre (1658-1742) coined the term ''ortho-

])(dics" in his treatise of 1741, and was the first to describe infra-

diliital neuralgia (1756). The real originator of surgical ortho-

1 (dies was, however, Jean-Andre Vend (1740-91), of Geneva,

l^^witzerlanci, who, m 1780, founded the first orthopedic institute

iai Orbe, Canton de Vaud, where he achieved many successful

!( suits. He was the author of monographs on the treatment of

tni'oign bodies lodged in the esophagus (1769), and on the correction

ol lateral curvatures and torsion of the spine by mechanical de-

\uvs (1788). Spinal braces were introduced by Heister (1700),

l.cvascher (1764-68), Portal (1767), Schmidt (1794), and Kohler

i(1795). Jean-Pierre David (1737-84), a Rouen surgeon, in his

r^ssay on the effects of movement and rest in surgical diseases

( 1 779) gave a capital description of spinal deformity from caries,

^\ ith autopsies, contemporaneously with Pott and wrote on necrosis

il bone (1782). The name of Frangois Chopart (1743-95) of

Paris, is associated with his method of amputating the foot (1792),

I! 1(1 that of P. F. Moreau with the earhest excisions of the elbow

1 786-94'^).

The leading German surgeons of the age were Lorenz Heister

1683-1758), who made the first post-mortem section of appen-

licitis (1711), introduced the term "tracheotomy" (1718^), and

.vliose Chirurgie (Nuremberg, 1718) is of unusual historic interest

)!! account of its instructive illustrations, and August Gottlieb

1 J. L. Petit: Traite de mal. chir., Paris, 1774, pp. 153, KiO.

^ P. J. Desault: CEuvres chirurgicales, Paris, ISOl, 5.53-580.

' P. F. Moreau: Observations pratiques relatives a la resection des artic-

jilations affectees de carie, Paris thesis, an. xi (1803).

*E. Ebstein: Virchow's Arch., Berl., 1920, ccxxvi, 96-99.
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Richter (1712-1812), who wrote a p;ood history of surp;ory (1782-

ISOl), which ho left uncoiiipUMc'd, edited an important surj^ieal

journal {Cliinir(]isc}ic Jh'hliodich, 1771-9()), and wi'ote a treatise on

hernia (1777-70'), whieh is still an acknowledged classic. With
Richtcr's book on hernia may be p;roiiped the important works
on the same sul)ject by Percival Pott (175(5), Antonio de

Gimbernat (1793), Pietcr Camper (1801), and Antonio Scarpa

(1809).

Johann Ulric Bilguer (1720-96), one of Frederick the (Jreat's

surgeons general, was the author of a monograph De dmputalione

vicmbrorum 7-anssime administranda aid quasi abroganda (1761),

William Chesolden (1688-1752).

which was translated into French by Tissot in 1764, and is indeed

the most important plea for conservative surgery of the joints be-

fore the time of Fergusson, Brodie, and Syme.
Of English surgeons before the time of Hunter, we may con-

sider the names of Cheselden, and his pupil, Sharp, Charles WTiite,

of Manchester, and Percival Pott.

WiUiam Cheselden (1688-1752), of Somerby, Leicestershire, a

pupil of Cowper's, became surgeon to St. Thomas's Hospital in

1718. On pubhshing his "Treatise on a High Operation for

1 Richter: Abhandlung von den Briichen, Gottingen, 1777-79.
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Stone" in 1723, he was assailed with violent abuse by John Doug-
lass, on the score of alleged plagiarism from the latter's Lithotomia

Douglassiana (1720). Chesclden accordingly dropped the pro-

cedure he had described, and went on to modify the method of

Frere Jacques into a "lateral operation for stone," which he per-

formed March 27, 1727, and which has hardly been improved

upon since. In 1728 he introduced a new operation for artificial

pupil, consisting of a simple iriclotomy with a needle.^ His anat-

omy (1713) was popular in its day, and his atlas of osteology

(1733), illustrated by Van der Gucht, is a work of permanent value.

Chesclden was a genial, kind-hearted, versatile man, not unlike

Hogarth in appearance. He was a patron of boxing and a good

draftsman; prepared the plans for Old Putney Bridge and the

Surgeon's Hall in the Old Bailey, and assisted Van der Gucht
in sketching bones for his Osteographia under the camera obscura.

He was perhaps the most rapid of all the pre-anesthetic opera-

tors, performing a lithotomy in fifty-four seconds, which equals

or outpaces the time record of even a Langenbeck or a Pirogoff.

His social and professional status is embalmed in Pope's

couplet

:

"I'll do what Moatl and Cheseldcn advise,

To keep these limbs and to preserve those eyes."

Charles White (1728-1813), of Manchester, one of the pioneers

of aseptic midwifery (1773), first excised the head of the humerus
in 1768,- gave the first account of "white swelhng," or phlegmasia

alba dolens (1784^), and introduced the method of reducing dis-

locations of the shoulder by means of the heel in the axilla. De
Quincey called him "the most eminent surgeon by much in the

North of England."

Percival Pott (1714-88), of London, was surgeon at St. Barthol-

omew's Hospital from 1744-87, having, in his own words, served

it "man and boy for half a century." Through a fall in the street,

he sustained the particular fracture of the filiula which bears his

name, and, taking up authorship while confined to his bed, he

began to produce in rapid succession such masterpieces as his

treatises on hernia (1756), head injuries (1760), hydrocele (1762),

fistula in ano (1765), fractures and dislocations (1768), and, above

all, the epoch-making pamphlet on palsy from spinal deformity

(caries) (1779), which was contemporaneous with the more com-
plete account contained in the prize essay of Jean-Pierre David

iW. Cheselden: Phil. Tr., Lond., 172S, xxxvi, 447.

2C. White: Phil. Tr., Lond., 1769, lix, 39-46, 1 pi.

'White: An inquiry [etc.], Warrington, 1784; also London M. J., 1785,,

V, 50-57.
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(1779'). Tcnvjird \hc end of the ('(Milurv Poll had the hirgost

surgical practice in London. Like ( 'heseldcii, ho was a man of

kindly, cliaritahle natuic, and his lectures drtnv many toreif«;ii

l)ui)ils to St. liarlholomew's.

All the operators before Hunter's linu* were clinical surgeons,

of the stamp of Par6 or Richard Wiseman, and knew nothing of

pathology. p]ven long after the publication of Moigagni's great

W(»rk (17()1), the latter science had no n^al existence. For example,

the first case of localized appendicitis to be operated on was
reported i)y Mestivier in 1759,^ and the pathologic appearances

Percival Pott (1714-88).

clearly described in the autopsy, yet it made no impression upon
practice whatever.

With the advent of John Hunter (1728-93), surgery cea.sed to

be regarded as a mere technical mode of treatment, and began to

take its place as a branch of scientific medicine, firmly grounded

1 David: Dissertation sur les effets du mouvement et du repos dans les

maladies chirurgicales, 1779. Although spinal caries is now termed "Pott's
disease," Pott did not describe the disease or its tuberculous nature, but only
the deformity and the .sequela? of the latter. The tuberculous nature of gil)bous

spine, found in Egyptian mummies by Elliot Smith, had been surmised by
Hippocrates (Dislocations, §41), confirmed by Galen, revived by J. Z. Platner
(1744) and was finally establi.shed by Delpech (1816).

- See Howard A. Kelly: Les debuts de I'histoirede I'appendicite en France,
Presse medicale, Paris, 1903, 437-441.
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in physiology and pathology. Hunter came up to London in

1748, a raw, uncouth Scotch lad, fonder of taverns and theater

galleries than of book-learning. He was taken in hand by his

Statue of John Hunt(>r (The Museums, Oxford). (Courtesy of Professor

William Stirling, Manchester, England.)

23
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In'othcr. \hv vv\'\U(\\ and accomplislKMl William, and put at dis-

t^cctiim. Hero he soon found hinisclf, and, at ;i year's end, was
teaclunu; annloniy on his own account and followinp; surgery under

ChcscidcMi and Poll. After soni(> (experience as staif sui'fi;(M)n witli

the expedition to I'clU^ lsl(> (17(11), wluM'e he gained his unique

kno\vl(Ml,i;(> of uunsliot wounds, he settled down in London to a

life of ardcMit original inv(>stigation, diversified by extensive sur-

gical practic(> and a conunanding influence as a teacher. In per-

sonality. Hunter was very like Ruskin's description of Carlyle

—

a Northern god struck by lightning—in other words, a Norse

or Saxon Scot crossed by Celtic emotionalism and whimsicality.

His nature was kindly and generous, though outwardly rude and
repelling, and, if crossed or thwarted, he was apt to paw the air

like a restless, high-spirited horse. Late in life, for some private

or personal reason, he picked a public quarrel with the brother

who had formed him and made a man of him, basing the dissen-

sion upon a quibble about priority entirely unworthy of so great an

investigator. Yet three years later he lived to movu'n this brother's

death in tears. Of a piece with this was the pathos of John Hiuiter's

own end. Being a victim of angina pectoris, he had said: "My life

is in the hands of any rascal who chooses to annoy and tease me,"

and so it fell out. He was something of a scornful Ishmaelite

among his professional colleagues, and being contradicted by one

of these in a public discussion, was overtaken by the fatal malady
and led out of the room. In a few minutes, the strong, imperious

man had passed away. Many years after his death, his brother-

in-law. Sir Everard Home, consigned himself to oblivion by burning

Hunter's manuscripts after using them as the groundwork for

sundiy Croonian lectures and other alleged scientific contributions

of his own devising. As Hunter was a composite character, so

his work was many-sided, and we sense its magnitude not merely

in his WTitings, many of which were destroyed, but in the great

museum of over 13,000 specimens which he collected; and by the

influence of such pupils as Jenner, Astley Cooper, Abernethy,
CUne, Clift, Parkinson, Blizard, Home, Alanson, Wright Post, and
Physick. He described the ramifications of the olfactory nerve in

the nose; the arterial supply of the gravid uterus, and discovered

the lacrimal ducts in man and many features of the lymphatic

sj'stem. His permanent position in science is based upon the fact

that he was the founder of experimental and surgical pathology

and a pioneer in comparative physiology and experimental mor-
phology. As the phlogiston-chemistry of his day was sadly mud-
dled, he was fortunate in knowing nothing about it. He got up no

elaborate experiments, and his mode of questioning nature has

been justly praised for its simplicity. Thus he demonstrated the
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arrest of digestion in hibernation by passing bits of meat down the

throat of hzards kept in cool winter quarters. His observations of

the coUatcral capillary cu'culation in the antlers of deer in Rich-

mond Park led to his method of treating aneurysms. His studies

on the repair of tendons began with an accident he sustained while

dancing. He accidentally inoculated hunself with lues, and pur-

posely delayed treatment m order to study the disease in his own

person. As a surgical pathologist, he described shock, phlebitis,

pyemia, and intussusception, and made epoch-making studies of

inflammation, gunshot wounds, and the surgical diseases of the

vascular system. He differentiated clearly between hard (Hun-

terian) chancre and the chancroid ulcer, but his auto-inoculation

seems to have confused gonorrhea' with syphihs, a confusion which

obtained until the time of Ricord. He introduced artificial feed-

ing by means of a flexible tube passed into the stomach" (1790-) and

invented an apparatus for forced respiration (1793). His greatest

innovation in surgery was the estabhslmient of the principle that

aneurysms due to arterial disease should be tied high up m the

healthy tissues by a single hgature (1786^), which displaced the

old Antyllus method of securing the aneurysm between two liga-

tures and evacuating its contents. The novel feature was not the

single hgature, which had already been employed by Guillcmeau

(1594) and Anel (1710), but the sound pathologic reasoning upon

which its use was based. Not credited m Hunter's day, it has since

saved "thousands of hmbs and lives." As a biologist. Hunter dis-

sected and described over 500 different species of animals, but, un-

like many modern systematists, decHned to pubhsh any mono-

graphs on a single animal, aiming to connect morphology with

physiology by studying the relation between structure and func-

tion. He held that the blood is ahve, that structure is the ultimate

expression of function, and not vice versa, that abnormities are an

expression of "arrested development," and that the embryo in each

successive stage of its existence resembles the completed form of

some order lower than itself, leading to the basic principle of com-

parative physiology, that the functional activities of the lower

forms of life are, as it were, simplifications of those in the higher.

In all this. Hunter was sound and modern. His defective educa-

tion crops out in his various references to the fluid parts of the body

as sentient beings, endowed with consciousness, and in such ex-

pressions as "the irritation of imperfection," "the stimulus of

death," "the blood's consciousness of its being a useful part of the

1 See J. Le Petit: Historique du chancre mou. Paris diss. No. 94, 1913.

2Tr. Soc. Improvement Med. & Chir. Knowledge, Lond., 1793, i, 182-188.

' Ihid., i, 138-181; 1800, ii, 235-256.
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l)()(ly." Phr:is(^s 1ik(» tlu>so not only oulvitalize ihv vilalists, but

indicate^ llunicr's coinphMo i{>;noraiico or wilful {lisrof>;ar(l of the

work of his i)r(Hl('('('ss()rs. In his dispute" with the Ahhatc Spallaii-

zani about <li,<j;(>stion lie was hopc^lcssly at fault. His roasoniiiji;

about phlebitis and i)yoniia was wrong, since he regarded the

former condition as the cause of thrombosis, a theory which was
d(Mnolished by Mrchow in 185(5. But, when all is said. Hunter
remains one of the great all-round biologists like Haller and
Johannes Miiller, and, with Pare and Lister, one of the three

greatest surgeons of all time. Only a passing reference can be

made to his observations on vital heat in animals and vegetables,

fetal smallpox, free martins, superfetation, electric fislu^s, post-

mortem digestion of the stomach, and his experiments on patho-

logic inoculations and on regeneration and transplantation of

tissues, in which he is, in some sort, a forerunner of the experi-

mental morjihologists and extra-vital tissue-growers of our own
time. His four masterpieces are the Natural History of the

Human Teeth (1771); the treatise On Venereal Disease (1786);

the Observations on Certain Parts of the Animal (Economy (1786);

and the Treatise on the Blood, Inflammation and Gun Shot Wounds
(1794). Hunter w^as the first to study the teeth in a scientific

manner, and the first to recommend complete removal of the pulp

in tilling them. He introduced the classes cuspids, l)icus))ids,

molars and incisors, enlarged upon dental malocclusion, and de-

vised appliances for correcting the condition. His work was pre-

ceded b}'' a French and a German classic, Pierre Fauchard's Le

Chirurgien Dentiste (1728), and Pliilipp Pfafif's Ahhandlung von

den Zdhnen (1756), these three books being the most important

in the histoiy of dentistry. The second edition of Fauchard's

w^ork (1746) contains fpp. 275-277) the first account of pyorrhcsa

alveolaris, famiharly called Riggs's disease, after the American

dentist, John M. Piiggs, who, in 1876,^ introduced the modern
heroic treatment of the condition by scraping the teeth to the

roots. Fauchard was also the first to employ orthodontal procedure

in the treatment of malocclusion.

Hunter's immediate successor in London was his devoted pupil,

John Abemethy (1764-1831), w^ho constituted himself a sort of

champion of his master's physiologic theories, which he drama-

tized in the lecture room by his poetic imagination and vigorous

style of deliveiy. Abernethy was the first to ligate the external

iliac arteiy for aneuiysm (1796), an operation which he performed

four times, twice with success.- He ligated the common carotid

i.J. M. Riggs: Penn. J. Dent. He, Phila., 1S76, iii. 99-104.

^ J. Abernethy: Surgical Observations, London, 1809, 234-292.



THE EIGHTEENTH CENTURY 357

for hemorrhage in 1798, and improved the treatment of kmibar
abscesses by incision, admitting as httle air as possible. He also

described an anomaly of the viscera which is not unlike the Eck
fistula (17030. He believed that local diseases are either of con-

stitutional origin or due to digestive disturbances, and, in practice,

treated nearly everything by calomel and blue-mass. Although
kind-hearted and generous at bottom, he affected a brusque,

downright manner with his patients on the ground that masterful

John Abcrnethy (1764-1831).

rudeness wins confidence, where amiability might suggest weak-

ness and so diminish respect.

Of pioneer operations by American surgeons in the eighteenth century, a

passing notice may b<> taken of an amputation of the shoulder-joint by John
Warren, of Boston, in 1781, three cases of laparotomy for extra-uterine

pregnancy by John Bard, of New Jersey, in 1759,'-^ and by WiUiam Baynham,
of Virginia, in 1791 and 1799''; and Wright Post's operation for femoral

aneurysm by the Hunterian method in 1796."'

1 J. Abernethy: Phil. Tr., Lond., 1793, 59-68, 2 pi.

2 Bard: Med. Obs. & Inq., 1757-61, Lond., 1762, ii, 369-372.

3 Baynham: New York Med. & Phil. Rev., 1809, i, 160-172.

^ Post: Am. Med. & Phil. Reg., N. Y., 1814, iv, 4.52.
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The surgery of the eye i(>('(>iv('tl an iinpoi-taiit uplift in 1752

at the hands of Jacques Daviel (U)96-1762), the originator of the

modern treat inont of cataract by extraction of the lens. In the

early part of the century Hrisseau (170{)) and Maitre-.Jan (1707)

had hrouuiht out the important fact that true cataract is, in elTet't,

a clouiling and hartlening of the lens. In a postmortem of 1G92,

INIaitre-Jan had indeed jiroved that the opaque lens is cataract,

l)ut before 17()i)-7 it had b(HMi regarded as a sort of skin or pellicl--

innnediat(>ly inside the cai)sule. Daviel was a Norman by birth.

After studying surgery with an uncle at Rouen, and showing his

courage and humanity in fighting the plague at Toulon and Mar-

seilles, he settled m Paris in 1746, where he soon succeeded in

surgical practice, being ap-

pointed eye surgeon to Louis

XV in 1749. In 1752 he sent

to the Royal Academy of Sur-

gery his only literary produc-

tion, the memoir on the cure

of cataract by extraction of

the crystalline lens,^ giving

statistics of 100 successful

operations out of 115. By
1756 he had a record of 434

extractions, with only 50 fail-

.

lU'es, and from that tune on

his method became a perma-

nent part of ophthalmic pro-

cedui-e, the principal modifica-

tion being the addition of iri-

dectomy by yon Graefe.^
\yilliam Baynham (1749-1814).

(Courtesy of Dr. Philip S. Roy, Wash-
ington, D. C). Other ophthalmic contributions

of note were Sylvester O'Halloran'.s

treatise on glaucoma (1750), Georg
Ernst Stahl's original description of lacrimal fistula (1702^), Heberden's account
of nyctalopia or night-blindness (1767''), John Dalton's account of color-bUnd-
ness (1794*), and Joseph Beer's innovation of iridectomy (1798).

Of equal rank with Daviel in ophthalmology was Thomas
Young (1773-1829), of Milverton, England, a Quaker physician

1 J. Daviel: "Sur une nouvelle methode de guerir la cataracte par I'ex-

traction du cristallin" in: Mem. Acad. roy. de chir., Paris, 1753, ii, 337-354.

2 Even in the employment of iridectomy, Daviel was a pioneer, as is shown
in his letter to Haller (J. de med., chir., pharm. [etc.], Paris, 1762, xvi, 245-
251).

3 Stahl: De fistula lachrymali, Halle, 1702.

* Heberden: Med. Tr. Coll. Phys., Lond., 3. ed., 1785, i, 60: 1806-13, iv, 56.

6 Dalton: Mem. Lit. & Phil. Soc, Manchester, 1798, v, pt. 1, 28^5.
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and one of the greatest men of science of all time. Learning Latin

and many Oriental languages at an early age, he began to study

medicine in 1792 under John Hunter, Matthew BailUe, and Wil-

liam Cruikshank, graduated at Gottingen in 1796, took his M.B.

and M.D. at Cambridge in 1803 and 1808, and practised in London

from 1799 to 1814. Young was thus the most highly educated

physician of his time, and held many scientific positions of honor.

Tscherning calls him "the father of physiologic optics," and Hehn-

holtz, "one of the most clear-sighted men who ever lived."

Thomas Youns (1773-1S29).

In 1792 he road to the Royal Society his paper showing that visual

accommodation of the eye at different distances is due to change of curvature

in the crystalline l(>ns,i which, however, he erroneously attributed to some

muscular" structure in the latter. In his memoir, On the Mechanisyn of the

Eye (180P), he gave the first description of astigmatism, with measurements
and optical constants. He also stated the now famous Young-Helmholtz
theory that color vision is due to retinal structures corresponding to red, green,

1 Young: Phil. Tr., Lond., 1793, 169-181, 1 pi.

2 Ibid., 1801, xci, 23-88, 5 pi.
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and violet, color-hlimlix'ss l)ciii}i (Iclicicnt n-siumsc of tlirso to nornial stiiimli.

In his Crooiiiaii U'cturc of ISOS, lie dearly staled the laws poverninn tiie flow

of blood in the heart aiid arteries. His Inlroiliuiinn to Mcdinil Litcniltirr.

(\S\'.]) nives his elassilieation of diseases, llis essay on eonstiiiiption (ISlf))

summarizes the knowledj^e of his time. In i)hysies, Younji is most famous
as the author of tiie wave theory of lifiht (ISOMKi), that it is due to undula-
tions of tiie etlier. In ISO'.t, he showed its application to crystalline refraction

and dis])ersi(>n phenomena, which knl to the Fresn(>l theory of douljle refraction

(lS2n and the llelmholtz theory of disi)ersi()n for absorh(>nt media. He
introduced the modern i)hvsical concepts of "energy" and "work done,"
showing that they are i>roi)ortional to each other, and in 1S()4 he stated the

th(M)ry of capillary attraction, founded uixm the doctrine of energy, which waa
independently advanced by Laplace in ISOo. He also d(>fined the "modulus
of elasticity" (Young's modulus); regarded heat as the "mechanical vibra-

tions of particles larger and stronger than tlio.se of light"; and his theory of

tides (1S1:3) is said to have exi)lained more tidal phenomena than any other

hypothesis before the time of Airy. Young was also an accomplished Egyptol-
ogist, one of the earliest d(>cipherers of hierogly])hics (Rosotta Stone), and his

discovery that the d(>moti(! characters are not aljihabctic but symbols derived
from hieroglyphs and that the latter are not words but phon(>tic signs, was
soon adopted by Champollion. His extraordinary versatility is also evidenced
in his reports on ship-building, gas-lighting, standardization of the seconds
pendulum and the imperial gallon, longitude, and lift; insurance.

Young was fond of dancing and good society, but was not re-

garded as a successful practitioner because he studied sjTnptoms

too closely, although his treatment was admitted to be effective.

In person, he was prol^al^ly the handsomest of all the great phys-

icians. His fine open countenance was of classic contour, express-

ing great kindliness and good will, and with that sign of the mathe-

matic mind which the old French poet has also esteemed a criterion

of beauty

—

"Eyes wide apart and keen of sight."^

In 1749 the philosopher Denis Diderot fl713-84) published his "Let-
tres sur les aveugles, "showing how the blind survive in the struggle for life

by supreme adaptability of their foiu- remaining senses, and suggesting the
possibility of teaching them to read and write by the sense of touch. For this

he was thrown into the Bastile for three months. Rousseau visited him in

prison and is said to have suggested a system of embossed printing for the
blind. In the eighteenth century, blind beggars were so numerous that they
often fought and jostled for standing room in places where they were likely to

receive alms. At the annual fairs it was customary to utilize the blind,

decked out with asses' ears, peacocks' tails, and pasteboard spectacles, as

objects of amusement. In 1771, Valentin Hauy (1745-1822), younger brother
of the celebrated mineralogist, saw a burlesque concert of this kind, greeted
day after day by the coarse guiTaws of the \ailgar. Deeply affected by the piti-

ful spectacle, he resolved in his heart to teach the blind to read, write, and play
music. In 17S.5, he founded the Institut nationale desjennes aveugles and began
the first printing for the blind in raised characters. By 1786, he was able to
make a good exhibition of the success of his pupils before Louis XVI and his

court, and in the same year published his Essai sur Veducation des aveugles.

This was the origin of modern methods of teaching and caring for the blind.

Otology was very materially advanced in the eighteenth cen-

tury.

1 Frangois Villon, Swinburne's translation.
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Among tho rontribiitions of capital importance were the studies of the
structure and physiology of the ear by Valsalva (1717'), Scarpa (1772-S9-),

and Cotugno (1774^), and the morphologic essays of Geoffroy (1778'') and
Comparetti (1789^). The existence of an elastic fluid in the labyrinth and its

role in the transmission of sound was noted, even before Cotugno, by Theodor
Pyl in 1742 (Neuburger"). Catheterization of the Eustachian tube was first

attempted by the B>ench postmaster Guyot in 1724' and subsequently per-

formed by Archibald Cleland in 1741.^ Eli, a strolling quack, is credited with
the first perforation of the tympanic membrane for deafness (1760^), and, in

1755, Jonathan Wathen had treated catarrhal deafness by means of injections

into the Eustachian tube through a catheter inserted in the nose.'"

More important still, the mastoid process was opened for the first time
in the history of surgery by Jean-Louis Petit in 1736'' with subsequent suc-
cessful cases, by the Prussian army surgeon Jasser in 1776,'- by J. G. H.
Fielitz,'^ and A. F. Loffler,''* and by the Danish surgeon Alexander Kolpin in
1790."^

Inspired by the successes of Rodriguez Pereira, the pioneer of deaf-mute
instruction in France, the Abbe Charles-Michael de I'Epee (1712-89), founded
the first school for deaf-mutes in Paris (1755), maintained at his own expense,
and published many writings on the subject, the most important being his

treatise of 1784.'*^ He got much from Bonct (1620) and Amman (1692), and
may have acquired some of his manual alphabet from Pereira, but the main
feature of his hitherto unparalleled success was his intense and lifelong devo-
tion to his pupils, hving among them, identifying himself with them, and spar-
ing himself no trouble and expense for their maintenance. In 1838 a monu-
ment was erected over his grave in the church of St. Roch. His unfinished
dictionary of deaf and dumb signs is said to have been completed by his suc-
cessor, the Abbe Cucurron Sicard (1742-1822), who succeeded far better in

training the minds of deaf-mutes. The earliest advocate of education of the
deaf in America was Francis Green (1742-1809), of Boston, Massachusetts,
who published jthe treatise Vox oculis subjcda (London, 1783), and translated
the Abbe de I'Epee's letters.

The salient features of clinical medicine in the eighteenth

eentury were the introduction of postmortem sections, of new

' Valsalva: De aure humana tractatus, Utrecht, 1717.

'^Scarpa: De structura fenestra? rotunda? auris, Mutina?, 1772; and
his: Anatomicse disquisitiones de auditu et olfactu, Ticini, 1789.

^ Cotugno: De aqua^ductibus auris humansE internee, Vienna, 1774.

* Cieoffrey: Dissertations sur I'organe de I'ouie, Amsterdam, 1778.

^Comparetti: Observationes anatomicse de aure interna comparata,
Padua, 1789.

^ Pvl: Dissertatio medica de auditu, Greifswald, 1742. (See M. Neubur-
ger, Janus, Amst., 1896-7, i, 380.)

' Guyot: Hi.st. Acad. roy. d. sc, 1724, Paris, 1726, 37.

8 Cleland: Phil. Tr., 1732-41, London, 1747, ix, 124, 1 pi.

8 A. Politzer: Gesch. der Obrenheilk., Stuttgart, 1907, i, 336.
10 Wathen: PhU. Tr., 1755, Lond., 1756, xlix, 21.3-222, 1 pi.

" Petit: Traite d. mal. chir., Paris, 1774, 153; 160.

^ Jas-ser: In Schmucker's Vermischte chirurgische Schriften, Berlin, 17S2,
vol. iii, pp. 113-125.

'3 Chir. Biblioth. (Richter), Gottingen, 1785, viii, 524; 1788, ix, 553.

" Ibid., 1790, X, 613.

15 See Schmiegelow: Ztschr. f. Ohrenheilk.. Wiesb., 1913, Ixviii, 55-59.

1^ C. M. de I'Epee: La veritable maniere d'instruire les sourds et muets.
Paris, 1784.
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mothods of iirocision in (lia<>;iiosis, and of jirovcnlivc inoculation,

none of which, however, were much appreciated until the follow-

inu; century. In the year 17()1 tluMC were published two works

which have exert eil a ])r()found iniluence upon the medicine of

our own period, viz., the Inventwn Novum of Aucnhrufi^cr and the

l)c Scdibu.^ d Causis Morboi'um of Morgagni.

Leoi)old Auenbrugger (1722-1809), a Styrian by birth, be-

came ])hysician-in-chief to the HosiMtal of the Holy Trinity at

\ienna m 1751, and thei-e he tested and tried out the value of

the discovery which afterward made him famous. His little book

is the fu*st record of the use of immediate percussion of the chest

in diagnosis, based upon observation verified by postmortem ex-

l)eriences and experiment. Our author's first proposition is that

Leopold Auenbrugger, Edler von Auenbrugg (1722-1809).

the chest of a healthy subject sounds, when struck, like a cloth-

covered drum. He then proceeds to outUne his special method of

ehciting information by striking the chest gently with the points

of the fingers brought together (stretched out straight and after-

ward flexed), the patient holding his breath; a muffled sound or

one of higher pitch than usual indicating the presiunable site of

a diseased condition. He ascertained the sounds produced by
tapping over fluids injected into the chest of a cadaver, localized

pectoral fremitus, and carried his findings over into bedside

practice, including treatment by thoracentesis. This great dis-

covery was slighted and even snubbed by de Haen, Sprengel,

Vogel, Baldinger, and other contemporary writers, Peter Frank
gave it but frosty commendation, and only Haller, Stoll and Lud-
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wig- were friendly in Auenbrugger's lifetime. The work remained

unnoticed until C'orvisart took it up in 1808, one year before its

author's death. Although Corvisart might easily have revamped

the idea of percussion as his own discovery, he says with fine feel-

ing that he would not sacrifice the name of Auenbrugger to personal

\ unity: ''It is he and the beautiful invention which of right be-

longs to him that I wish to recall to life." Auenbrugger himself

was too well poised and serene Ijy nature to worry about his

posthumous reputation. Grave, genial, inflexiljly honest, un-

assuming and charitable, loving science for its own sake, writing

the hbretto of a httle opera^ for the delectation of Maria Theresa,

and modestly waiving her request that he repeat the experiment

on the ground that "one was enough," caring more for the society

of his beautiful wife, good music, and Gemuthlichkeit generally

than for any notoriety, he is, indeed, a noble example of the sul)-

stantial worth and charm of old-fashioned German character at

its very best."

Giovanni Battista Morgagni (1682-1771), of Forli, a pupil

of Valsalva and later a professor at Padua (1715-71), published

the results of his Hfe-work in his seventy-ninth year. It consists

of 5 books of letters, 70 in number, written in an engagingly com-

municative manner, and constituting the true foundation of

modern pathologic anatomy, in that, for the first time, the records

of postmortem findings are brought into correlation with clinical

records on a grand scale. As Virchow^ said, he introduced the

"anatomical concept" into medical practice. In the preface,

Morgagni modestly disavows any special claim to originality, and

liives due credit to the works of his predecessors, such as the

Srpulchretum of Bonet, which contains all the known postmortems

\i\) to 1679. But while others, like Benivieni, Vesalius, or Bonetus,

may have looked at diseased viscera in the dead body with some

intelligence, it was by the vast scope of his work and his many
descriptions of new forms of disease that Morgagni made path-

ology a genuine branch of modern science, even if the seed sown,

as Sir Chfford AUbutt contends, fell "upon hard and sterile ground."

Morgagni gave the first description of cerebral gummata and disease of

tlie mitral valve; early accounts of syphilitic aneurysm, acute yellow atro})hy

nf the liver and tuberculosis of the kidney, and the first recorded case of hearts

block (Stokes-Adams disease*); identified the cUnical features of pneumonia

lit was called "The Chimney Sweep" (Der Rauchfangkehrer) . (Com-
posed by Salieri.)

2 For Dr. Weir Mitchell's beautiful tribute to Auenbrugger, see Tr. Cong.
Am. Phys. 1891, New Haven, 1892, ii, 180, 181.

' Virehow: Morgagni und der anatomische Gedanke, 1894.

De Sedibus, Venice, 1761, i, 70. Cited by Sir WiUiam Osier.
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with solidilicatioii of tli(> luii}is, cinphasizcil the cxtrcinc iini)()rtaiH'(' of visceral
sy|)liilis, and was tlic iirst to sliow that intracranial suppuration is really a
S(.'(]uel of (lischarp* from the ear, a phenomenon which even Valsalva had con-
ceived the other way around. IMornanni also described what is now known
as "Mor.Liafinian cataract," and he proved, in many autopsies, the Valsalva
dictum that the cerebral lesion in apoplexy is on the oi)i)osit,e side from the
result in^i jiaralysis.' 'I'lie l)( scdifms aboiislied humoral concej)ts in pathology
for a lon^i period of lime.

A worthy follower of Morgagni wa.s Matthew Baillie (17G1-

1823), who, like Smellie, Cullen, and the Hunters, was a native

Giovanni Battista Morgagni (1682-1771).

of Lanarkshire, Scotland. He received a good classic education

at Balliol College, was advised by his uncle, William Hunter, to

study medicine, and, in due course, became a pupil and house-

intimate at "Windmill Street. He was physician to George HI,

and is said to have ruined his health by devoting sixteen hours

a day to his extensive practice. Baillie's Morbid Anatomy (Lon-

don, 1793), illustrated with beautiful copper-plates by William

Clift, John Hunter's famulus, differs from Morgagni's work in that

it is the first attempt to treat pathology as a subject in and for

itself, describing the morbid appearances of each organ in system-

atic succession, as in a modern text-book. In each instance the

autopsy is correlated with a full case-history, and the author seems

1 E. Ebstein: Deutsche Ztschr. f. Nervenheilk., Leipz., 1914, liii, 130-136.
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to have grasped the idea that postmortem appearances are only

end-resuhs, although such results "may then become again the

cause of many symptoms." He wisely limited his descriptions,

as a rule, to such naked-eye appearances as he actually under-

stood^those in the brain and the viscera—and he did not at-

tempt to deal with the nerves or the spinal cord.

Biiillic described transposition of the viscera,^ hydrosalpinx, and dermoid

cysts of the ovary-; fiave the first accurate definitions of cirrhosis of the liver

and of "hepatization" of the hmjis in iinevmionia; (Hstinguished renal cysts

from renal hythxtids; described endocarditis, gastric ulcer, and the ulceration

I\hitthew Baillie (1701-1823). (From the painting by John Hoppner.)

of Fever's patches in typhoid fever (without unch-rstanding tlie latter); and

showed that death from "polypus of the heart" is really due to a clot of

fibrin, and that jiulsation of the abdominal aorta is not necessarily a sign of

internal disease. In his second edition (1797) he mentions rheumatism of

the heart, to which Pitcairn first called attention in his lectures of 1788.

In consultation, Baillie had the same gift of clear, concise ex-

pression which distinguished his writings. He was the last in-

heritor of the "Gold-headed Cane," and his bust is in Westminster

Abbey.

1 Baillie: Phil. Tr., Lond., 1788, Ixxvii, 350-363.

2 London Med. .Jour., 1789, x, 322-332.
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Tlu' HalliTi:!!) lioctriiii' of irrit:il)ility was carried ovor inio patliolopy by
HitTotiyimis Daviil Gaub ilTOo-SO), of Hcidclhcru, one of Hocrliaavi^'s pupils,

who Ix'cainc lector (17;U), ami professor of ciieiuistry at Leyden (1734). His
Institutes of Medical I'atholofiy (IT'jS'), was a favorite text-hook on tho

continent for a lonji time. He envisanetl irrituhility as a ])atholofiic incr<>aso

of vital power and ai)plied this conceijt to disease. "^Fiiis did fireat- harm, jis

his hook, wliicli pa.ssed tliroufih many editions and translations, was in tjio

hands of all students, to most of whom Morpigni ami Matthew Baillio were
unknown. (!aub was inor(> of a chemist than a medical man. His best work
is his treatise on prescriptions (17;>9-).

DuiMiig th(> ciehtcciitli (•('iiliiry \\\cvc wore some noteworthy

attempts to employ instruments of precision in diagnosis. In

1707, Sir John Floyer (1G49-1734), of Staffordshire, i)ul)hshed his

Physician's Pulse Wntch, which records the first effort in a cen-

tury to r(^viv(> the for<>;otten lore of (lalileo, Kepler, and Sanct-orius.

Floj'er, in Haller's phrase, "broke the ice," in that he tried to get

the pulse-rate by timing its beats with a watch, which ran for

exactly one minute. He tabulated his results, but his work was
neglectcnl or its intention even vitiated by a revival of the old

(lalenic doctrine of specific pulses, i. e., a special pulse for every

disease. Of the pulse lore of the eighteenth century. Dr. Weir

Mitchell, the historian of instrumental precision in medicine,

says: "It is observation going minutely mad; a whole Lilliput of

symptoms; an exasperating waste of human intelligence," and

he adds that "it was not until a later day, and under the influence

of the great Dublin school, that the familiar figure of the doctor,

watch in hand, came to be commonplace."
The clinical thermometry dreamed of by Sanctorius, and

coquetted with by Boerhaave, Haller, and de Haen, was revived

in the classic Essays and Observations (1740) of George Mar-
tine (1702^1), of Scotland, which is the only scientific treatment

of the subject before the time of Wunderlich. Martine's ideas

were carried into practice in the Medical Reports (1798) of James
Currie (175G-1805), another Scot, the editor and biographer of

Robert Burns, who, after an adventurous experience in America,

attained eminence as a practitioner in Liverpool. Long before

Brand of Stettin, Currie used cold baths in typhoid fever and
checked up his results with the clinical thermometer. He used

sea-water, as a rule, pouring it over the patient's body and making
the douches colder and more frequent, the higher the tempera-

ture, as measured by the thermometer. Dr. S. Weir IVIitchell

sa\y "absolute genius" in Currie's book, which, like those of

Floyer and Marline, was neglected, if not soon forgotten.

^ Gaub: Institutiones pathologise medicinalis, Leyden, 1758.

^ Gaub : Libellus de methodo concinnandi formulas medicamentorum^
Leyden, 1739.
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In Gormany, tho use of the cold jxiok in exanthematous fevers was revived

by the Sih>sian Siginund Hahn (1662-1742) and his sons, particuUirly, in the

f'sychroluposia vctcrum renovata (1738) of Johann Sigmund Hahn (1696-1773),

which, as late as 1898, was reissued in a sixth edition by Wilhelm Winternitz

(1835-1917).

One of the ablest clinicians of his time was William Withering

(1741-99), of Shropshire, England, memorable as the pioneei' in

the correct use of digitahs. An Edinburgh graduate of 1766, after-

ward enjoying a large and lucrative practice at Birmingham,

Withering was not only an admirable observer of the Enghsh

James Currie fl7r)6-lsn.")).

school, ])ut a man of unusual versatility'. He described the epi-

(Icnnies of scarlatina and scarlatinal sore throat in 1771 and 1778,

and in 1793 recommended an admirable modern treatment for

phthisis. He was one of the greatest of medical botanists, wittily

called "the flower of physicians," and his Botanical Arrangement

nf all the Vegetables (1776) is esteemed his masterpiece. He also

made analyses of minerals and mineral waters, was an opponent of

phlogiston, a meml^er of the famous "Lunar Society," a clinia-

tologist, a breeder of dogs and cattle, and solaced his leisure hours

with the flute and harpsichord. In 1776 Withering learned from

an old grandame in Shropshire that foxglove was good for dropsy.

He immediately set about trying it in heart diseases, afterward
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ivcoiiiDiciuliiio; its us(^ whcfc he could, and hy 17Si^ it was iiitro-

diK'od into tho Edinl)urfj;h I'harniacopaMa. His views were sup-

ported l)v C'uUen and fiorct^ly opposed hy Lettsom.' His Account

of Ihe Fox-(ilorc (1785), a pliarinacolofiical classic, was incidentally

a protest ajiainst the ahus(>s of digitalis, which were already creep-

injj; in. In A\'ith(>rin<>;'s time, droj)sy was regarded as a primary

disease, and he did not know of the distinction between cardiac

anil i(>iial dropsy, which was afterward made by Brifjjht. ]lo was
disappoint(Hl to find that "cerebral dropsy" (hydrocephalus) and
ovarian (cystic) droi)sy did not yield to the drug. Withering was

Wiffiam Witfiering (1741-99). (From a painting by C. F. Breda.)

buried in the old church at Edgbaston, and the fo.x-glove adorns

the monument over his grave.

Among the Engli.sh clinical teachers of the eighteenth century

there is no name more justly and highly esteemed than that of

William Cullen (1712-90). A pupil of Monro primus, he was
instrumental in founding the medical school of Glasgow in 1744,

and, during his long life, held the chairs of medicine and chemistry

at both Glasgow and Edinburgh. He was one of the first to give

clinical or infirmary lectures in Great Britain, and his lectures were

the first ever given in the vernacular instead of Latin (1757).

Having a mind of philosophic bent, he was probably greater as an

1 G. Foy: Med. Press & Circ, Lond., 1915, cli, 39.
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inspirino; teacher than as a dinician, and was noted for his kindness'

in assisting needy students. Although he introduced some new
remedies into practice, Sir Wilham Hamilton was not far from
right when he said that "Cullen did not add a single new fact

to medical science." The basis of his teaching was to the effect

that every organic phenomenon arose from nerve force or its dis-

orders. Fever, for example, was caused by diminished cerebral

power from external injury. His Synopsis nosologice methodicce

(1769), which divides diseases into fevers, neuroses, cachexias,

and local disorders, even including gout among the neuroses,

and differentiating thirty-

four varieties of chronic

rheumatism, is now for-

gotten, although it made
iiis reputation; but his

"First Lines of the Prac-

tice of Physic" (1776-94)

was for years authoritative

on medical practiec, even

among the pioneers and
"forty-niners" in the Far

West.

The names of many
I'^nglish physicians of

(^ueen Anne's time, such

as Radcliffe, Mead, Garth,

Arbuthnot, Sloane, and
Blackmore, have a literary

and social, rather than a

scientific, interest.

A typical practitioner

of the period, whose life-

time covered nearly the whole century, was the distinguished Wil-

liam Heberden (1710-1801), of London, Soemmerring's "medicus

vere Hippocraticus," whom Dr. Johnson called "ultitnus Roman-
orum, the last of our great physicians." A Cambridge graduate of

superior attainments, He))erden was esteemed as one of the finest

Greek and Hebrew scholars of his time, and he resembles the classic

writers in his careful portrayals of disease. His Commentaries

(1802) , written in Latin, are the result of a lifetime of conscientious

note-taking, and contain his original descriptions of varicella

(17670, angina pectoris (1768^), and the nodules in the fingers

1 Heberden: "On the chicken-pox," Med. Tr. Coll. Phys. Lond., 1767,
3. ed., 1785, i, 427-436.

2 Ibid., 1768-70, ii, 59-67.

24

William CuUen (1712-90).
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whicli occur in aiiluitis (IcfoiiiKiiis (ISO'i), a disease which was
clearly ditTcrontiatcd by Ilavfiarth in ISO').' Hcl)crdcn also de-

scribed "niffht-blindness, or nyctalopia" (1767-). As Sir Dycc
Duckworth points out,'' Heberden's Commentaries are rich in the

subtle notation of such clinical niinutia* as the diminished liahility

to diphtheria after adolescence, the lightning flashes before the

eyes in hemicrania, or the tendency of phthisis to rebate in preg-

nancy, but not after it. An actual case of angina pectoris was
described in the memoirs of the Earl of Clarendon (1632) in the

person of his own father, but it was He))erd(Mi's classic account

that put the disease upon a scientific basis, and his work was soon

William Heberden (1710-1801).

confirmed by the observations of Parry (1799) and Edward .Tenner.

In his Essay on Mithridatium and Theriaca (1745), Heberden did a

most important service to therapeutics by dispelHng current

superstitions about these curious concoctions, and banishing them
forever from the pharmacopoeia. This little book is one of the

shining monuments of medical scholarship.

William Heberden, Jr. (1767-1854), son of the above, was also

1 Heberden: Commentarii, London, 1802, Cap. 28, p. 130. Haygarth:
A clinical history of acute rheumatism, London, 1805, 158 (Arnold Klebs).

2 Med. Tr. Coll. Phys. Lond., 3d ed., 1785, i, 60; 1806-13, iv, 56.

sSt. Bartholomew's Hosp. Rep., 1910, Lond., 1911, xlvi, 1-12.



THE EIGHTEENTH CENTURY 371

an able classical scholar, and author of a Latin Epitome of pedi-

atrics (1804, Englished in 1805), which is of such superlative ex-

cellence and brevity that it might well be attributed to the elder

master.

A group of men who resembled Heberden in character, if not
in learning, were Fothergill, Lettsom, and Parry.

John Fothergill (1712-80), of Carr End, Yorkshire, a Quaker
pupil of Monro jm^nus, l:»ecame a very successful and wealthy
London practitioner, was noted for his generous philanthropies,

his magnificent botanic garden, his splendid collections of shells,

insects, and drawings, which after his death fell into the hands

John Fothergill (1712-80).

of his friend, William Hunter. He was a true follower of Syden-

ham, in his "Observations on the Weather and Diseases of Lon-

don" (1751-54), and his original descriptions of diphtheritic sore

throat (1748) and facial neuralgia (1773). Fothergill was a warm
friend of the American colonies. He advocated the repeal of the

Stamp Act in 1765, collaborated with Franklin in a plan for recon-

ciliation with the mother-coimtry in 1774, and played an important

part in the founding of the Pennsylvania Hospital.

John Coakley Lettsom (1744-1815), of Little Vandyke (Vir-

gin Islands), also a Quaker, and, like Fothergill, lavish in expendi-

ture and munificent in philanthropy, was one of the original

founders of the Medical Society of London, which commemorates
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his naino, witli l'\)lh(Mniirs, in the Lcttsomiaii and Folhorgillian

locturo fouiulatioiis. Lcttsoiii was a prolific writer on such sul)-

jocts a.s (^nVcts of stulTy air (1772), substitutes for wlioatcu bread

(1774). t(>a. chlorosis in boardinji-schools (1795), effects of hard

(Iriiikiiiu; (17!n), and ihc lik(\ but his only contribution of value

to modern medicine is his oi'iginal account of alcoholism, which is

incidcMitally the first paper on the druji; habit (1789'). He wrote

an admirabl(> Hislori/ of the Origin of Medicine (1778), with inter-

esting illustrations.

Caleb Hillier Parry (1755-1822), a highly esteemed practitioner

of Bath, who, like Ileberden, acquired a lifelong habit of taking

John Huxham (1692-1768).

notes, descri])ed the first recorded cases of facial hemiatrophy

(1814-), and of congenital idiopathic dilatation of the colon (1825),

and, in 1786, left an account of exophthalmic goiter^ so complete

and original that it more justly entitles him to the honor of its dis-

covery than either Flajani (1800), Graves (1835), or Basedow
(1840).

The work of these men illustrates the eminently practical ten-

dencies of English physicians since the time of Sydenham, and, as

iLettsom: Mem. Med. Soc. Lond., 1779-87, i, 128-165.

2 Parry: Collected Works, London, 1825, i, 478-480.

» lUd., iii, 111-128.
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careful, common-sense observers, studying their patients' symp-

toms rather than books, they were true followers of the master.

The same thing may be said of two physicians of a more provincial

stamp, Huxham and Baker. John Huxham (1692-1768), of

Totnes, Devon, one of Boerhaave's pupils who had studied Hippoc-

rates in the original, made meterologic observations like Fother-

gill's, won the Cople}^ medal for his essay on antimony (1755), and

in his Essay on Fevers (1755) gave careful and original observa-

tions of many infectious diseases, differentiating, in particular,

between the "putrid malignant" and the "slow nervous" fevers,

that is, between typhus and typhoid. Huxham devised the

familiar tincture of cinchona bark with which his name is asso-

ciated, and in 1747 reconnnended that 1200 sailors of Admiral

Martin's fleet, who had been disabled l)y scurvy, be put upon a

vegetable diet.^ In his essay on malignant sore throat (1757), he

was the first to observe the paralysis of the soft palate which

attends diphtheria, although he confused the latter with scarla-

tina. In 1739 he described Devonshire colic- (from cider-drink-

ing), without, however, ascertaining its true cause. This cause

was discovered in 1767=^ by Sir George Baker (1722-1809), another

Devonshire man, who noticed that the cider-time colic, endemic

in Devon, was connected with large pieces of lead used in the vats

and cider presses, which were not so employed in other counties

of England. He completed his chain of induction by extracting

lead from the Devonshire cider, and proving that none could be

found in the cider of Herefordshire. Although he was denounced

from the pulpit as a "faithless son of Devon" for his pains, yet,

in course of time, the colic disappeared from the county and Baker

extended his investigations of lead-poisoning to iron pipes, glazed

earthenware, and the linings of iron vessels. Pu])lic service of the

same high character was rendered by Sir John Pringle (1707-82),

the founder of modern military medicine and the originator of the

Red Cross idea. Pringle, a Scotch pupil of Boerhaave and Albinus,

and a friend of van Swieten's, was a surgeon on the continent in

the mid-century wars, and surgeon general of the English army
from 1742 to 1758. In his "Observations on the Diseases of the

Army" (London, 1752) he lays down the true principles of mili-

tary sanitation, especially in regard to the ventilation of hospital

wards. Both Pringle and Stephen Hales were instrumental in

securing better ventilation for those confined in ships, jails, bar-

racks, and mines. Pringle was also a pioneer of the antiseptic

' See his "De scorbuto," Venice, 1766.

^ De morbo colico Damnoiiionsi, London, 1739.

' Baker : An essay concerning the cause of the endemial coUc of Devon-
shire, London, 1767.
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i(.lea; jj;avo a good description oi" typlius lover; showetl that jail

fever an(i hospital fever are one and the same; correlated the

different forms of dysentery, and nanunl influenza. As he relates,

it was about the time of the battle of l)ettinj;eii (1743) that the lOarl

of Stair made the historic siig<2;esti()n that the military hospitals of

both the French and the English sides should be regarded as neutral

and immune from attack.

"But the Ivul of Stair, my la(o illustrious patron, being sensible of this

hanlsliip, when the army was encanii)e(l at AschafTenburg, proposed to the

Duke of Noailles, of whose humanity he was well assurcil, that the hos])itals

on both sides should be considered as sanctuaries for the sick, and mutually

Sir John Pringle (1707-82).

protected. This was readily agreed to by the French General, who took the
first opportunity to show a particular regard for his engagement. . . . This
agreement was strictly observed on both sides all that campaign; and though
it has been since neglected, yet we may hope that on future occasions the
contending parties will make it a precedent. "^

The rule remained loosely in force until it was put upon an

absolute basis through Henri Dunant, in the Geneva Convention

in 1864.

• Pringle: Observations on the Diseases of the Army, London, 1752, pre-

face, pp. viii-ix.
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In connection with Pringle's work in military medicine mention should
be made of van Swieten's monograph on camp (hseases (1758i), the sterling

(Economical and medical observations on military hospitals and camp diseases

(17G4) of Richard Brocklesby (1722-97), Hugues Ravaton's Chirurgie d'armee

(1768), de Meyserey's La medccine d'armec (1754), Jean Colombier's Code de
medecine militaire (1772), and Jourdain le Comte's La sante de Mars (1790).
Thomas Dickson Reide's Vieiv of Diseases of the Army (1793) and Robert
Jackson's Scheme of Medical Arraiigement for Armies (1798). Prominent
contributions to naval medicine were James Lind's essay on the hygiene of

sailors (1757), and Thomas Trotter's Medicina nautica (1797-1803).

James Lind (1716-94), a native of Scotland, who was surgeon

in the Royal Navy (1739-48) and became physician to the Royal
Naval Hospital at Haslar (1758-83), four years after its founda-

tion (1754), was the founder of naval hygiene in England. His

fame rests upon three epoch-making treatises, those on scurvy

(1754), naval hygiene (1757), and tropical medicine (1768).

Scurvy became an all-important subject at this time through its ravages
among the sailors of Lord Anson's expedition of 1740 (75 per cent, of the total

complement of men). The Channel Fleet had 2400 cases after a ten-weeks'
cruise in 1779, and Lind had met with 350 cases in a ten-weeks' voyage. He
points out that orange and lemon juice had been employed by the Dutch
(Ronssius, 1564) in the voyages of Sir Richard Hawkins (1593), and Commo-
dore James Lancaster (1600), after which it had been recommended in John
Woodall's Surgeon's Mate (1636, p. 165). Huxham, as we have seen, recom-
mended a vegetable diet in 1747. Lind, in liis treatise of 1754, even urged the
use of preserved orange and lemon juice. Through his influence, Admiral
Wat.son employed lemon juice in 1757, and Sir Cilbert Blane (1749-1834)
cured an outbreak in 28 ships of the line in 1782 by means of fresh lemons,
limes and oranges, also recommending lime juice in his Observations on the

Diseases of Seamen (1785). Through the powerful influence of Blane, an
admiralty order enjoining the use of lemon juice was at length issued in 1795,
after which scurvy disappeared from the Navy as if by magic. Earl Spencer
could not find a single case at Haslar in 1797 (RoUeston). Lind also studied
jail (typhus) fever, recommending destruction of the infective agent in cloth-
ing by great heat; introduced regular uniforms, powdered foods, and portable
soups into the Navy; recommended that the sick in tropical ports should be
kept on "hospital shij^s," and devised a method of distilling sea water for drink-
ing purposes (1761-62). His contemporary, Trotter, who also wrote on scurvy
(1786), says that "Lind stands alone in the Navy" as "the father of nautical
medicine."^

Perhaps the most important English statist of the period was John
Heysham (1753-1834), of Lancaster, who commenced practice at Carlisle in

1778, where he founded its first poor-law dispensary, described jail-fever there
in 1781, and, in 1779-88, made those statistical observations of births, mar-
riages, diseases, and deaths which became the basis of the celebrated "CarHsle
Tables" of the actuary, Joshua Milne (1816).

The epoch-making reforms of John Howard (1726-90) in

relation to the management of the prisons, hospitals, and lazarettos

^ van Swieten: Kurze Beschreibung und Heilungsart der Krankheiten
welche am oftesten in dem Feldlager beobachtet werden, Vienna, 1758.

2 H. D. Rolleston: Jour. Roy. Naval Med. Serv., Lond., 1915, i, 181-190.
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of Kiiropo (1777 Si)') luul mucli to do wilh the .suppression of that

vonnin-carriod chsoaso, typluis ivxvv.

Tlu- work of .IoIkuhi ('onr:i.l Ai.mian (lC.(i9-1724), on the education of

do'if-inutrs (1 (.'.)•_>- 1 TOO-), tlic HTorts of the Ablx' .!< rKp^'"" (1711.MM)) to fict

•m ali)hah('t of conununication for tho deaf and duinh (I77F). the work (_)i

Valentin Haiiv (174r,-lS22) in cducatinfi tho hlin<l (17S-,), and IVstaloz/.i s

work in tl.e cause of poimlar education ( 17Sl-lS():i), are reinarkal)l<- features

of social medicine in this period. In 17s7, C. C. C.runer showed the possibility

of venereal infection from a conunoii drinking-cup.''

^rhrrc was Uttlo of vahio in tho cUnical medicine of France

in the eighteenth centurv. Its principal representative, Theo-

phil(> de Bordeu (1722-76), the

founder of the Vitalistic School

of Montpellier, is now remem-

bered as a theorist pure and

simple. He graduated at Mont-

pellier in 1794,*.was director of

the baths in the Pyrenees, but

spent the greater part of his

life in Paris, where he held a

high reputation in spite of his

wrangles with the Faculty.

Like most medical leaders of

his time, Bordeu maintained a

rigid, dogmatic "system," which

was not unlike that of van

Helmont.

He held that the organs of tho

body, with their several functions, are

federated with and dependent upon
each other, but presided over and reg-

ulated by the stomach, the heart, and
tho brain, which he called the "Tripod

of Life." Next in importance were the nerves and the glands, the former cen-

tralizing the different functions of the body, and con.sequently governing the

secretions of the latter. Each separate part of the body had a vita propria,

and the brain as many areas as there were organs governed by it—a fore-

shadowing of locahzation. Bordeu first stated the doctrine that not only each

gland, but each organ of the body, is the workshop of a specific substance or

secretion, which passes into tho blood, and upon these the integration of the

1 Howard: The State of the Prisons in England and Wales, Warrington,

1777; and his "An Account of the Principal Lazarettos in Europe," Warring-

ton, 1789.

2 Amman: Surdus loquens, Amsterdam, 1692; reprinted, 1700.

5 De I'Epee: Institution des sourds et muets par la voie des .signes m6-

thodiques, Paris, 1776.

^C. G. Gruner: Der gemeinschaftliche Kelch, Jena, 178.5; Die venerische

,
Ansteckung durch gemeinschaftliche Trinkgeschirre, Jena, 1787.

Theophile de Bordeu (1722-76).
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body as a whole depends. Thus Bordeii, as Neiiburger has shown, ^ was very
close upon the modern theory of the internal secretions and "hormonic equilib-
rium," but, as he made no experiments, his ideas can be regarded as only
theoretic. Disease he regarded as passing through the stages of irritation,

coction, and crisis, dependent upon the glandular and other secretions of the
blood. In consequence, he classified diseases, not according to their clinical

or pathologic manifestations, but arbitrarily as cachexias. Of these he un-
rolled an extraordinary list, corresponding to the difTerent organs and secre-
tions, as bilious, mucous, albuminous, fatty, splenic, seminal, urinary, ster-

coral, perspiratory, and so on, with an equally complex classification of the
pulse as critical, non-critical, simple critical, compound critical, nasal, tracheal,
gastric, renal, uterine, seminal, etc. The most interesting part of his theory
is his observation of the effects of the testicular and ovarian .secretions upon the
organism. He regarded the aura seminalis of the sexual secretions as giving a
"male (or female) tonality" to the organism, "setting the seal upon the ani-
malism of the individual," and, in effect, "the particular stinuilus of the ma-
chine {novum quoddam impelum faciens) .^' In this connection, he made clever
studies of the obesity, retiring disposition, and other characteristics of eunuchs,
capons, and spayed animals, suggesting some phases of the modern "pluri-

glandular sjTidromes."

Borden's successor, Paul-Joseph Barthez (1734-1806), of Mont-
pellier, who was successively a theologian, physician, soldier,

editor, lawyer (even a counselor of justice), philosopher, and
again a physician, is memorable for his introduction of the term
"vital principle" {vitalis agens) to denote the cause of the phenom-
ena in the living body. The vitalism of Bordeu and Barthez

underwent a third transformation in the nineteenth century as

the "seminal vitalism" of Bouchut.

The rise of the Old Vienna School, under Gerhard van Swieten

(1700-72), of Leyden, was a featin-e of the ascendancy of Austria

under Maria Theresa and Joseph II. Van Swieten, who was in

special favor with the Empress, did much to advance Austrian

medicine and created the world-famed Vienna clinic after the

Leyden pattern. As prefect of the Imperial Library at Vienna,

which he raised to the first rank, he had great influence upon the

advancement of higher and medical education by his reorganiza-

tion of the University. He took the censorship of prohibited books

away from the Jesuits, and his stenographic notes, with the charac-

teristic "damnatur'^ and " Nil niali inveni^^ have been preserved.^

He was also a great friend of the poor. As army surgeon, he wrote

1 M. Neuburger in Janus, Amst., 1903, viii, 2G-32; and Wien. klin.

Wochenschr., 1911, xxiv, 1367. Neuburger cites the following from Bordeu's
"Analyse m^dicinale du sang" (1774) : "J'en conclus que le sang roule toujours
dans son sein des extraits de toutes les parties organiques . . . chacun
(des organes) aussi sert de foyer et de laboratoire a une humeur particuliere

qu'il renvoie dans le sang apres I'avoir preparee sans son sein, apres lui avoir

clonnc son caractere radical," pp. 943, 948.

2 See Sitzung.«b. d. k. Akad. d. Wissensch. in Wien, Phil.-hist. CI., 1S77,

Ixxxiv, 387 ('/ seq.; and .Janus, Am.st., 1906, xi, .381; 44(); .501; .588 (E.G. van
Leersum). Haller is said to have di.sliked van Swieten because he suspected
him of tabooing his poems in Austria.
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an important work upon tli(> hy^-icne of troops in camp (1758).

As a I'liniciaii, Ur noted such thinjz;s us the aura in hydrophobia,

the oirunvnce of synnnetric f2;anf2;r(Mio in spinal aiTcctions, uschI

thi' Fahrenheit thermometer, was instrumental in biinj^ing about

the internal use of corrosive sublimate [liquor Swietenii) in syph-

ilis and left a connnentary upon the aphorisms of Boerhaave

(1741-76), which occupied him for over thirty years.

Besides van Swioton, tli(> Vi(>nna sroup included such prominent fip;urcs

as the quarrelsome, pragmatic Anton de Haen (17()4-7()), of The Hague, t,h(!

rabid defender of belief in witchcraft, who wrote a treat is(> on hosjiital thera-

peutics in 1") volum(>s (175S~(M)), maintained the supremacy <>f clinical exi)e-

rience over physiologic experimentation, used the thermometer at the bed-

side, first noted that there is an elevation of temperature in the algid stage of

ague, and (>inployed electrotherapy; the bureaucratic Anton Stoerck (1731-

1803), of Swabia, who was th(> great champion of em(>tics and did some careful

work in iiharmacology and toxicology, notably his investigations of hemlo(;k

(17ti()-t)l), stramonium, hyoscyamus, and aconite (1762), colchicum (1763),

and Pulsatilla (1771); the epidemiologist, Maximilian StoU (1742-S7), of

Swabia, who followed Sydenham in meteorologic studies of the "genius

epidemicus," influenced even Bretonneau in th(>rapeutics, wrote well upon

medical ethics, and brought the old Vienna School to its high-water mark;

Marcus Anton von Plenciz, sr. (1705-86), who, in his tract on scarlatina

(17621), advanced the idea of a contagium animatum, with a special scviiniinn.

verminosum for each disease; the dermatologist, Joseph Jacob von Plenck

(1732-1807), who followed the method of Linnajus in classifying diseases ot the

skin (17762); Johann Valentin von Hildenbrand (1763-1818), who had some

inkhngs of the difference between typhus and typhoid fevers (1810=*); and,

above all, the sterling figures of Auenbrugger and Frank.

The leading practitioners in Germany were Stahl, Hoffmann,

Kiimpf, Werlhof, Zimmermann, Wichmann, Senckenberg, Reil,

and Heim. Of these, Paul Gottheb Werlhof (1099-1767), of

Helmstadt, court physician at Hannover, was a great friend of

Haller, and, Hke him, wrote poems in the German language and

medical works in Latin. He is now remembered by his original

description of purpura hsemorrhagica, or morbus maculosus

Werlhofii (1735*).

The snobbish Johann Georg Zimmermann (1728-95), of Brugg,

Switzerland, a practitioner of great repute, who succeeded Werlhof

as ordinarius at Hannover, was the author of an important mono-

graph on "Epidemic Dysentery in the Year 1765,"^ and of the

famous "Treatise on Solitude," which so tickled the sentimental

palates of our grandfathers.

1 Plenciz : Tractatus III de scarlatina.

2 Plenck: Doctrina de morbis cutaneis, Vienna, 1776.

3 Hildenbrand: Ueber den ansteckenden Tj-phus, Vienna, 1810.

nVerlhof: Opera omnia, Hannover, 1775, ii, 615-636. (Dissertation

published at Brunswick, 1735.)

5 J. G. Zimmermann: Von der Ruhr unter dem Volke im Jahr 1765,

Zurich, 1767.
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Johann Ernst Wichmann (1740-1802), a contemporary of

Werlhof's at Hannover, is notable for his monograph on scabies

(1786^); and Johann Christian Senckenberg (1702-72), for his

public-spirited endowment of the Senckenberg Foundation at

Frankfort on the Main.

Johann Christian Reil (1759-1813), of Eastern Frisia, professor

of medicine at Halle (1787) and Berlin (1810), was the original

editor of the Archiv fur die Physiologie (Halle, 1795-1815), the

first periodical to be devoted to the science. It eventually passed

into the elder Meckel's hands, and became in the course of time

the epoch-making Mtiller's Archiv (1834-58).

Paul Gottlieb Werlhof (1699-1767).

Reil is memorable for his work on the histology of the crystalline lena

(1794), in which he employed chemical reagents for his investigation of the
structure of nerve-fibers (1796), his figuration of the macula lutea and its post-
mortem appearance (1797), his description of the "island of Reil" in the brain
(1809^), and for his "Rhapsodies" on the psychic treatment of the insane
(1803'), He founded the first journal of psychiatry (Magazin fiir psychische
Heilkunde, 1805-6), which was succeeded by his Brylrdqe (1808-12) and was
followed by the Zeitschrift fiir -psychische Aerzie (1818-22) of his pupil, C. F.

1 Wichmann: Aetiologie der Kratze, Hannover, 1786.

2 Reil: Arch. f. Physiol., Halle a. S., 1809, ix, 136; 195.

3 Reil: Rhapsodieen (etc.), Halle, 1803.
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Na.«s(\ His tluMiry of nervous action is sunmicd u]) in his (^ssay on the life-

forcp (IT'.t.")'), in which the autonomy of c(T('l>ral function is ostahhshcd, vital
force, tlic subjective expression of tlie chemical interaction of body substances,
is defined :us the specific function of organic matter, and irritabihty is not only
recognized as a sjiecific projierty of tissues (IlaUer), l)ut is rcfjarded, in (llisson'a

original sense, as the principal manifestation of life, or matter in motion. Keil
iiad som(> notion of metaliolism and even of internal secretions (Neuburger).
In his clinic lie practised surgery, obstetrics, and ophthalmology, as well as
internal medicine. Toward the end of his life, he lost himself in the vagaries of

the Nature Philosophy School. A statue was erected to his memory in 1915.

Ernst Ludwig Heim (1747-1834), a wealthy, witty, very

honest, and very independent practitioner of Berlin, is said to

have introduced Jennerian vaccination into that city in 1798, and
as "dcr alte Ilehu,^^ is remembered for his many sharp sayings.

Christian Wilhehn Hufeland (17(32-1830), of Langonsalza,

professor at Jena (1793) and Berlin (1800), was one of the great

philanthropic physicians who are true friends of the human race.

At Weimar (1783-93), he was the friend and physician of Ooethe,

Schiller and Herder, and did much to correct popular misconcep-

tions about IMesmerism, Brunonianism, phrenology, and other cur-

rent fancies. He was one of the first to espouse the cause of .Jenner

and took the keenest interest in combatting smallpox and cholera.

He described the typhoid and typhus epidemics of 1806-7 and 1813
respectively, and wTote much on popular medicine, in particular his treatise

on long life (Alakrobiotik, 1796) and his Ericheiridion vwdicnm (1836). He is

now best remembered as one of the great pioneers of medical journalism in the
eighteenth century. He edited four different periodicals, the most important
of which was "Hufeland's Journal" in 82 volumes {Joiirnal der praklischen
Arzneikwade, 1795-1836).

Simon-Andre Tissot (1728-97), the famous practitioner of
"

Lausanne, was one of the leading propagandists of variolation

(1754), wrote considerable treatises on epilepsy (1770) and nervous

diseases (1782), and became widely known through his popular

writings on onanism (1760), the hygiene of literary men (1766),

and the diseases of men of the world (1770). His best known
achievement in this kind was the Avis au people sur la sante (1760),

a tract on popular medicine which ran through ten editions in less

than six years, and was translated into every European language.

Theodore Tronchin (1709-81), of Geneva, Boerhaave's favorite

pupil, Voltaire's favorite phj'sician, and one of the wealthiest and

most fashionable practitioners of his time, is remembered by his

compilation De coKca Pidonum (1757), in which he showed

that "Poitou colic" was caused by water poisoned from passing

through the gutters of lead roofs. He introduced inoculation into

Holland (1748), Switzerland (1749), and France (1756), having

20,000 successful cases to his credit ; and was a pioneer of the open-

1 Reil: Von der Lebenskraft, Arch. f. d. Physiol., Halle, 1795, i, 8-162.
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air cult, of psychotherapy, and of suspension in spinal curvature

a756).

The greatest Italian clinician of the period was Giovanni Maria

Lancisi (1655-1720), of Rome, who was physician to several popes,

one of whom (Clement XI) placed in his hands the forgotten 47

copper plates of Eustachius, executed in 1552, which Lancisi edited

with marginal notes and published, with a title page vignette b}^

Pier Leone Ghezzi, in 1714.

Lancisi was a great epidemiologist. He described the epidemics of influ-

enza in 1709-10, of cattle-plague in 1713, and of malarial fever in 1715. His
great treatise on swamp fevers (1717'), while stating the doctrine of miasms,
shows a clear insight into the theory of contagion and the possibility of trans-

mission by mosquitoes (Culices), of which he gives a naturalist's account. He
was the author of two works of capital importance on sudden death (1707-) and
on aneurysm (1738^). In the first work he notes hypertrophy and dilatation

of the heart as causes of sudden death, first describes valvular vegetations and
gives a classification of cardiac diseases. In the second he notes the freciuency

of cardiac aneurysm, distinguishes between aneurysmal cavities with thin and
thick walls, and notes heredity, syphilis, asthma, palpitation, violent emotions,

and excesses as prominent causes. He was also the first to describe cardiac

syphilis.

Francesco Torti (1658-1741), professor at Modena, and a good

pharmacologist, wrote an important treatise on the pernicious

malarial fevers (1712*), which practically introduced the employ-

ment of cinchona bark into Italian practice and introduced the

term mal aria.

Pellagra was originally described by Gaspar Casal (1691-1759),

a Spanish physician, in a book written by him in 1735, but not

pul)lished imtil 1762.^ At court, Gasal met Fran(;ois Thiery, who,

from what he had seen or heard of Casal's description, published

an account of the disease in 1755,^ antedating him in priority of

publication, but not of first-hand description. Both Casal and
Thiery called the new disease ''rose sickness" (7nal de la rosa).

In mV P^rancesco Frapolli, an Italian physician, published a

careful accoimt of pellagra, in which he gave the malady its present

name.

Connected with the history of internal medicine on the conti-

' Lancisi: De noxiis paludum effluviis. Rome, 1717.

2 Lancisi: De subitaneis mortis, Rome, 1707. Written on account of the
fright of the Roman population at the number of sudden deaths in 1706.

^ Lancisi: De motu cordis et aneurysmatibus, Naples, 1738.

^ Torti: Therapeutice specialis ad febres nuasdam perniciosas, Modena,
1712.

^ Casal: Hi.storia natural v medica de el principado de Asturias, Madrid,
1762:

^ Thiery: Jour, de med., chir. et pharm., Paris, 1755, ii, 337-346.

^Frapolli: Animadversiones in morbum, vulgo pelagram, Milan, 1771.
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lUMil is (ho revival of Alhaiiasius Kirchcr's hyimotic idea, under

\hc fiuiso of "animal niafi;nelisin," I)v Franz Anton Mesmer (17;i4-

1815), of Itznanji;, Switzerland. Mesmcr's graduating disserta-

tion had been upon the subject of the intiuenec of the planets on

man (1771), and. in experimenting with the magnet, he got the

id(>a that a similar power is possessed by the human hand. At-

tempting to jiractise mesmerism in Vienna, his private stances

were investigated by one of Maria Theresa's "commissions," and

he was compelled to leave the city inside of twenty-four hours.

Arriving in Paris in 1778, after some failures at Spa, he at l(>nglh

gained a foothold, and in a ver}' short time he was making a great

deal of money by his hypnotic seances. In these he appeared clad

in a lilac suit, playing upon a harmonica, touching his patients

with a wand, staring into their eyes, and attending them in a

private chamber in case of a "crisis." A prominent feature of the

mesmeric treatment was a number of so-called magnetic tubs, or

haquets, containing a mixtum compositum of hydrogen sulphide

and other ingredients, and provided with iron conductors from

which depended a ring for purposes of contact with the patients,

who stood around the tubs, joining hands. Being investigated

b}^ another committee, Mesmer was again driven from the field,

and, after the Revolution, dropped out of sight. His book, con-

taining his ideas on mesmerism, was published in 1779.^ Al-

though the subject did not gain a scientific foothold until the time

of Braid, mesmerism, Mke Lavater's ideas on physiognomy (1772-),

attracted a great deal of public and private notice and was exploited

in various mystic forms by Charles d'Eslon, a pupil of Mesmer's,

the brothers Puysegur, Lavater, the novelist Justinus Kerner, and

by Baron Karl von Reichenlmch, whose concept of "odic force"

still survives in the ouija-boards and odic telephones of the present

time. Somnambulism (witness Bellini's opera) and ventriloquism

(witness Brockden Brown's Wieland) began to have their vogue

also, and in the "wonder-cures" of the exorcist Joseph Gassner

and the necromancer Schropfer, the magic medicine of primitive

man began to loom large again. In London, Mesmer's charlatanry

cropped out in the notorious "Temple of Health" (1780) of the

quack James Graham, in the ministrations of which Emma Lyon,

the future Lady Hamilton, played a prominent choreographic part.

With all its lack of instrumental precision, the internal medicine of the

eighteenth century, as a whole, was far superior to its surgery, because the sys-

tematic tendencies of the age led to the composition of specialized text-books,

the introduction of new drugs, and the accurate description of many new forms

1 Mesmer: Memoire sur la decouverte du magnetisme animal, Geneva
and Paris, 1779.

2 Job. Caspar Lavater: Von der Physiognomik, Leipzig, 1772.
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of disoasp. Among these isolated clinical discoveries we may mention
Friedrich Hoffmann's descriptions of chlorosis (1730') and rubella (1740^);
Freke's case of myositis ossificans progressiva (1730^); Fothergill's accounts of
diphtheria (1748^); facial neuralgia (1773^), and sick headache (1784«); J. Z.

Platner on the tuberculous nature of gibbous spine^; Nicolas Andre on infra-
orbital neuralgia (1756*); the description of pellagra or "mal de la rosa" by
Frangois Thiery (1755^), William Hunter on arteriovenous aneurysm (17571");
Tronchin on lead colic (1757"); Mestivier's operated case of appendicitis
(17591-); Robert Hamilton on orchitis in mumps (1761"); Heberden on vari-
cella (1767") and angina pectoris (1768^^); Robert Whytt's clinical picture of
tuberculous meningitis (1768'*); Rutty's account of relapsing fever (1770");
Cotugno on sciatica (177018); van Swieten on the paralytic type of rabies

(1771); Rouelle's discovery of urea (1773); J. W. Tichy's Observations of
sediments in febrile urine (1774); Werlhof on purpura ha^morrhagica (1775'');
Matthew Dobson's proof that the sweetness of the urine and blood-serum in

diabetes is due to sugar (17762") ; Bylon and Benjamin Rush on dengue (1779-
80); Pott on jjressure paralysis from spinal caries (1779^'); the yeast test for
sugar in diabetic urine by Francis Home (1780--) and Johann Peter Frank
(1791); Lettsom on the drug habit and alcoholism (1786^3); Parry on exoph-
thalmic goiter (1786^^) ; Hezekiah Beardsley's case of congenital hypertrophic
stenosis of the pylorus (1788^'*) ; Soemmerring's case of achondroplasia (179P*')

;

Charles Stewart's description of paroxysmal hematuria (1794"); Wollaston's
discovery of urates in gouty joints (1797^*) ; Nikolaus Friedreich's description

1 F. Hoffmann: De genuina chlorosis indole, 1730.

- Opera omnia, Geneva, 1748, ii, 63.

5 J. Freke: Phil. Tr., 1732-44, Lond., 1747, ix, 252.

^ J. Fothergill: An account of the sore throat, London, 1748.

5 Med. Obs. Soc. Phys., Lond., 1771-76, v, 129-142.

^ Med. Obs. & Inquiries, Lond., 1784, vi, 103-137.

'J. Z. Platner: De iis, qui ex tuberculis gibbcrosi fiunt, Leipzig, 1744,
with plate by Schonemann.

* N. Andre: Ob.servations pratiques sur les maladies de I'urctre, Paris,

1756.

' F. Thierj^: J. de med., chir. et pharm., Paris, 1755, ii, 336-346.

"W. Hvmter: Med. Obs. & Inquiries, Lond., 1757, i, 340.

" T. Tronchin: De colica Pictonum, Geneva, 1757.

1- Mestivier: J. de med., chir. et pharm., 1759, x, 441.

" Tr. Roy. Soc. Edinb. (1773), 1790, ii, pt. 2, 59-72.

1^ Heberden: Med. Tr. Coll. Phys., Lond., 3. ed., 1785, i, 427-436.

'5 Heberden: Med. Tr. Coll. Phys., Lond., 1768-70, ii. 58-67.

16 Whytt: Observations on the Dropsy in the Brain, Edinburgh, 1768.

"Rutty: A chronological hi.story (etc.), London, 1770.

'* Cotugno: De ischiade nervosa, Vienna, 1770.

"Werlhof: Opera omnia, Hannover, 1775, ii, 615-636.

=oDobson: Med. Obs. & Inq., Lond., 1776, v, 298-316.

21 Pott: Remarks on that kind of palsy (etc.), London, 1779.

^ F. Home: Clinical Experiments, Edinburgh, 1780.

23 Lettsom: Mem. Med. Soc. Lond., 1779-87, i, 128-165.

2^ Parry's works, London, 1825, ii. 111.

"Beardsley: Cases & Obs. Med. Soc, New Haven County, 1788, 81-84.

" Soemmerring : Abbildungen . . . einiger Missgeburten, Mainz, 1791.

30, pi. xi.

"Stewart: Med. Comment., Edinb., 1794, Dec. II, ix, 332.

''sWollaston: Phil. Tr., Lond., 1797, Ixxxvii, 386-400.
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of iicriplirral facial paralysis (17'.t7'l; ami .loliii llaslain's (Icscriptioii of f^cn-

cral paralysis (179S-). Besides this brilliant array of original work, which
would honor any century, there were many admirable treatises or text-books

on sjiecial branches of internal medicine, such as Astruc (17:5(1), (lirtamier

(17SS-S9), and Benjamin Bell (17i>;>) on venereal diseases, Senac on diseases

of the heart (1719). IMenci/, on scarlatina (17t)2), Zinunerniann on dysentery

1 17()7), Lind on tropical diseases (17<)S), Millar on asthma and who()pinfj;-coufi;h

(17()9), Walter on peritonitis (1785), Chabert on anthrax (17S()), Malacarne
(.1788) and Fo(iLT6 (1792) on cretinism and goiter, and John Hollo on the suc-

cess of meat diet in diabetes (1797), Benjamin Martin in A Nctv Theory of

Con.'inniption.s (London, 1720) discusses jiarasitic microorganisms as the cause

of jihthisis.^ The transmission of yaws by flies was noted t)v I'^lward Ban-
croft (17(t9''). There was a great increase in the literature bearing on the

diseases of children, as evidenced in the pediatric treatises of William Cadogan
(1748), Nils Rosen von Rosenstein (1752), Cieorge Armstrong (17G7), Mellin

(178;{) and Michael Underwood (1784), which contains the first account of

infantile poliomyelitis. Sir John Floyer wrote the first treatise on diseases of

old age (^Iedicina gerocomica, 1724). (lout and scurvy were favorite subjects

of the English ])ractitioners of the period, notably George Cheyne (1720)

and Cadogan (171)41 on the former, Lind (175!}) and Thomas Trotter (1785) on
the latter. Of all these six'cial monographs, the best was uiKiuestioiiablv the

treati.se of Robert Willan (1757-1812) on (lis(>ases of th(> skin (179()-18()8j,

which marks an epoch in the history of dermatology, but belongs essentially

to th(> modern period. Of original contributions to descriptive dermatology,

we may mention John Maehin's observation of ichthyosis hystrix in the

Lambert family (1731^^), which was followcfl through successive generations

by Henry Baker (1755^), antl Tilesius (1802'); the observation of scleroderma
in Curzio's clinic at Naples by William and Robert Watson (1754*); Wich-
mann on the f)arasitic origin of scabies (1786^), and Sir Everard Home's
description of cutaneous horns (hyperkerato.sis) in 1791. •*• The subject of

medical jurisprudence was carefully systematized in the eighteenth century,

and tlie leaders in this field were the Germans, who were the first to found
professorshijjs of forensic medicine and turned out the most important treat-

ises. The earliest of these was the Corpus juris medico-legale of Michael
Bernhard Valentini (1657-1729), published in 1722, a huge storehouse of well-

arranged facts. It was followed in 1723 by the Institutiones of Hermann
Friedrich Teichmever (1685-1746), which was for a long time the standard
authority, and, in 173(i-47, by t\w Syste7n of Michael Alberti (1682-1757) of

Halle, a six-volume work, not unlike Valentini's in scope and thoroughness.
In France, Antoine Louis (1723-92) was the pioneer in applying medical
knowledge to court-room practice. He wTote an important memoir on hang-
ing, with reference to the differential signs of murder and suicide in cases of

hanging (1763), and, in his discussion of the celebrated Villebranche case

(1764), he ridiculed the possibility of extremely protracted pregnancy, en-

deavoring to set the time-limits of normal gestation, which, under the Code
Napoleon, were finally fixed at three hundred days, as in the Roman laws of

1 Friedreich: Med. chir. Ztg., Salzburg, 1798, i, 415.

2 Haslam: Observations on insanity, London, 1798.

' See C. Singer: Janus, Amst., 1911, xvi, 81-98.

' Bancroft: Essay on the Natural Historv of Guiana, London, 1769,

385. Cited by E. W. Gudger.

^Machin: Phil. Tr., Lond., 1733, xxxvii, 299-301, 1 pi.

« Baker: Phil. Tr., Lond., 1755, xlix, pt. 1, 21-24.

'Tilesius: Ausfiihrliche Beschreibung . . . der beiden sog. Stachel-

schweinmenschen, Altenburg, 1802.

8 Watson: Phil. Tr., Lond., 1754, xlviii, 579-587.

' Wichmann: Aetiologie der Kratze, Hannover, 1786.

10 Home: Phil. Tr., Lond., 1791, Ixxxii, 95-105.
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the Twelve Tables. Fodcre's great treatise on legal medicine (1798) belongs
to the modern jxM-iod of the science. The first English work was the Elements
of Samuel Farr (1788), but William Hunter's essay on the signs of niunler in

bastard children (1783) is probably the most important English contribution
in the eighteenth century.

As in the seventeenth centurj', forensic medicine was still concerned with
many cjuestions properly belonging to state medicine and public hygiene.
Medical ethics was treated in Frietlrich Hoffmann's Medicus politicus (1738)
in Johaiiii \\ ilhelm Baumer's Fundamenta politica medica (1777), and by Stoll.

Medical history was systematically treated in the works of Freinfl (1725-
27), .J. H. Schulzc (1728), J. C. Lettsom (1778), Blumenbach (1786), J. C. G.
Ackermann (1792), and Kurt Sprengel (1792-1803). Of these, John Freind
(l()7o-1728), of Croton, Northamptonshire, who was highly educated at Ox-
ford in the humanities antl in medicine, and delivered the Ashmolean lectures

on chemistry in 1704, was an intellectual light of considerable prominence in

his day. He accompanied the Earl of Peterborough on his Spanish campaign
of 1705, as phy.sician to the English forces, and subsequently mi.xing in politics

as a partisan, was committed to the Tower on the charge of high treason in

March, 1922-23; but was soon released through the good offices of Mead, and
became physician to Queen Caroline in 1727. During his short imprisonment
he i)lanned his History of Physick from the Time of Galen to the Beginning of
the tSixteenth Century (London, 1725-26), dedicated to Mead, and intended
as a continuation of Leclerc. This is usually regarded as the best English
work on the period of which it treats, although, as Sir Clifford Allbutt says,

the author "spread his net t6o widely" and produced a general survey "from
the time of Galen," where he nught have done better by confining himself to

English medicine in detail.

The greatest medical historian of the eighteenth century was the eminent
Pomeranian botanist Kurt Polykarp Sprengel (1766-1833), whose work,' also

translated into French and Italian, has been the great source-book for facts

and footnotes for all subsequent investigators. Although Sprengel's uncom-
promising vitalism makes him an unfair critic of the seventeenth century
scientists, his history is still a marvel of solid learning and contains a valuable
chronology. He also wrote a series of medico-historical essays {Beytrdge,

1794-96), and a history of surgical operations (1805-19). Hardly inferior to

Sprengel as original investigators were such men as Johann Karl Wilhelm
Mohsen (1722-95), of Berlin, who investigated the medical MS. in the Royal
Library there (1746-47); also the medical portraits (1771), medical medals
(1772-73), the earliest important contribution to medical numismatics, and
WTote a learned history of .science in Mark Brandenburg (1781); Christian
Gottfried Gruner (1744-1815), a prolific writer on the history of disea.ses

{Morborum antiquitates, 1774), in particular, syphilis (1793) and sweating sick-

ness (1847); the army surgeon Ernst Gottfried Baldinger (1738-1804), bi-

ographer of his contemporaries (1768), of Haller (1778), and Tode (1778),

a sturdy organizer, who poured many learned essays into his Magazin fiir

Aerzte (1795-99); Johann Heinrich Eder (1687-1744), author of the earliest

German work on the subject (1728) and the first to attempt photography;
Phihpp Gabriel Hensler (1733-1805), historian of sy[)hilis (1783-89) and
leprosy (1790); Christoph Girtanner (1760-1800), another historian of .svph-

ilis (1783-89); Augu.st Friedrich Hecker (1763-1811), editor of many period-

icals, and Antoine Portal (1742-1832), author of a seven-volume history of

anatomy and .surgery (1770-73). Haller's 1751 edition of the Methodus
Studii Medici of Boerhaave is an introduction to medical literature similar to

that compiled by Thomas Young more than half a century later, and is r(>-

markable for those sententious critical aper^us for which Haller is so justly

famous. The cnirliest periodicals devot(>d to the history of m(>dicine were F.

Aglietti's Giornale per servire alia stnria ragionata della medicina di questa

secolo (Venice, 1783-95), and P. L. Wittwer's Archiv fiir die Geschichte der

Arzneykunde (Nuremberg, 1790).

1 Sprengel: Versuch einer pragmatischen Geschichte der Medicin, Halle,

1792-1803.
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In an a^f in which mrdico-liistorical studies \vor(> so assifhiously cul-
tivuUvl, medical lexicography lu-canic clTcctivcly six'cializcd. The exegesis of
(ircck medical terms by J. (i. llehenstreit (l/Til), the glossary of Miotian,
(^lalen and Herodotus of .1. G. Franz (ITSO), the iexica of Latin-iMencii terms
by E. Col. F. d<> Villars (1741) and of Latin-derman by (1. Alatha-us (174S)
and C. E. H. Knaekstedt (17S4-r)) follow the old lieiiaissaTice lines. Dic-
tionaries of special terms abovmded, notably those of anatomy by Peras
(17");^). v. Tarin (17");^), .1. F. Dufieu ( 17(>t'))"and F. Vicci d'Azvr (lYsd), of
surgery by A. F. T. Levacher de la Feutrie (17t)7), Antoine Louis (1772),
and V. Francois (177:5), of dru^Jis by Nicolas Lemery (1714), and Julliot (17")S)|
of prognosis (1770) and semeiolo^y (1777) by AIi(;hel du Teniietar. The prin-
cipal medical dictionaries in English are those of John (^uincy (1719), Robert
.lames (174:1) and Robert Hoojxt (179S.

An important three-vohnne treatise on medical geography was {)ub-
lished by Leonhard Ludwig Finke (1747-1828) in 1792-95.1 The Observations

Edward Jenner (1749-1823). (From the painting by Sir Thomas Lawrence.)

on epidemical diseases in Minorca (1751) of Cleorfic Clejihorn (1716-89),
still useful to practitioners in the island, contains many i)ost-mortems, and
clarifies obscurities in the Hippocratic books, particularly as to the modifica-
tion of acute and chronic diseases by concurrent malarial fever.

Toward the end of the century came one of the greatest

triumphs in the history of medicine—the successful introduction

of preventive inoculation by Edward Jenner (1749-1823), son of

a Gloucestershire clergyman, who, in 1770, became a friend and
pupil of John Hunter's, and helped him a good deal in his experi-

1 L. L. Finke: Versuch einer allgemeinen medicinisch-praktischen Geo-
graphie, Leipzig, 1792-95.
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ments. It had long been a countryside tradition in Gloucester-

shire that dairj'-niaids who had contracted cow-pox through milk-

ing did not take smallpox, and similar observations had l:)(»en noted

in (Jermany and France. On learning of this fact from a milkmaid,

Jenner early conceived the idea of applying it on a grand scale in

the prevention of the disease. On communicating his project to

Hunter, the latter gave him the characteristic advice: "Don't
think, try; be patient, be accurate." On retiu'ning to his home at

Berkeley he began to collect his observations in 1778, and on May
14, 1796, performed his first vaccination upon a country boy,

James Phipps, using matter from the arm of the milkmaid, Sarah

Nelmes, who had contracted cow-pox in the usual way. The (ex-

periment was then put to the test, by inoculating Phipps with

smallpox virus on July 1st, and the immunization proved success-

ful. By 1798 he had 23 cases, which he embodied in his work, An
Inquiry into the Causes and Effects of the Variolar Vaccince, a thin

quarto with four colored plates, printed in 1798, and dedicated to

Parry of Bath. This book establishes his main thesis that a vac-

cination with cow-pox matter protects from smallpox, and was fol-

lowed, during the years 1799-1806, by five successive pamphlets,

recording his subsequent experiments and improvements in technic

up to the stage of recommending ivory points as the best vectors

in inoculation. Jenner's work was rapidly taken up on the conti-

nent and in America; good statistics began to pour in, in less than

a year's time, and, b}^ 1800, as many as 6000 people had been vac-

cinated. In 1802 and 1807, Parliament voted grants amounting
to £20,000 to Jenner in aid of prosecuting his experiments. At the

same time he met with bitter opposition from jealous contem-
poraries, hke Ingen-Housz, Woodville, and Pearson, who either

claimed priority or acted upon the parliamentary principle that the

duty of the opposition is to oppose.

The mere idea of inoculation is apparently as old as the hills. Human
inoculation of variolous virus is said to be mentioned in the Atharva Veda
(Baas) and certainly in the Flos of the School of Salerno, and was known to
most Oriental peoples. The idea was introduced into England by Timoni's
and Pilarini's communications to the Royal Society in 171.3-16, and was after-
ward taken up by Sir Hans Sloane (1717). On March 18, 1718, Lady Mary
Wortley IVIf)ntaRU had her three-year-old son inoculated in Turkey, and her
five-year-old daughter was inoculated in P]ngland in April, 1721. During th(;

sixth epidemic of smallpox in Boston, Massachusetts, Zabdiel Boylston
(1()79-17(M)) courageously inoctilated his .'-on and two negro slaves on .June
2(), 1721, and had inoculated 244 persons before its close, exciting great oy)])osi-

tion and even threats of hanging. In the Boston ei)idemic of 17.52, 2109 were
inoculated, and nearly 20,000 in England, under Daniel Sutton in 17G4-G.5.1

' See Reginald H. Fitz, on Zabdiel Boylston in Bull. .Johns Hopkins Hos-
pital, Bait., 1911, xxii, 31.5-.327, and A. C. Ivlebs: Ibid., 1913, xxiv, 09-83.
passim. Inoculation was a common preventive measure in America during
the War of the Revolution.
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Apart fnun the lui^c citilitcrnlli (•{•ntury lilcraturc on iiiDculatioii, one of tlio

most iiuportanf itonis of wliirli is the proposal of preventive inoculations

ajrainst the i)laf:ue (17.")r)) by tho Hungarian ])hysieian, Ste])lian \\'es/.i)renii

(17"Jii-l »',)!, there had been successful cow-pox inoculations by the Dorset
fanner, Benjamin .lesty, in 1774-S;), and by I'lett of Ilolstein in 1791. All

these elTorts were, however, "as an arrow shot in tin- air or a sword-strokc in

the wat(T."

The niorit of Jonner's work rests upon the fact that, like Harvey,

he started out with the hope of making his thesis a permanent
working principle in science, based upon experimental demonstra-

tion, and he succeeded to the extent of carrying his inoculations

successfully through several generations in the i)ody, and, above

all, in overcoming the popular aversion to vaccination. In short,

Jenner transformed a local country tradition into a viable pro-

phylactic principle, and, although he was preceded by really

scientific experts in inoculation (variolation), his reputation in his

own field is fairly safe from the priority-mongers. Faults of

diffuseness and lack of skill in marshaling facts have been imputed

against the Inquir]!, ])ut, on the whole, it remains an unimpeachable

record of careful scientific work, the effect of which is seen to-day

in the rapid strides that preventive medicine is making and in

the results of compulsory vaccination in Prussia and Holland,

where the mortality curve of smallpox approaches zero as its

limit. Striking, indeed, was the relative immunity of the German
Army of the Franco-Prussian War in 1870-71, in which the un-

vaccinated French prisoners lost 1963 out of 14,178 cases of small-

pox, while the Germans, who had been revaccinated within two
years, had 4835 cases and 278 deaths (Myrdacz). Ivitasato's

statistics of vaccination in the Russo-Japanese War (1911') show
that, with smallpox endemic in Japan, there were only 362 cases

and 35 deaths in an army of over a million soldiers. Jenner's

monograph of 1798 has loomed into especial prominence of late

through the fact that it contains an early reference and a clear

explanation of anaphylaxis or allergy. In case 4 he notes that

inoculations of variolous matter in a woman who had had cow-pox

thirty-one years before produced a palish red efflorescence of the

skin, which he regards as almost a criterion of whether the infec-

tion will be received or not, attributing the phenomenon to the

dynamic effect of a permanent change in the l)lood during life.-

In the later years of his life Jenner lived in London, of which city

he was made an honorary citizen. He died there of apoplexj^ in

1823, and his monument, erected in 1858, is in Trafalgar Square.

^ Cited by Osier in his Principles and Practice of Medicine, eighth edition,

New York, 1912, p. 3.30.

''Jenner: Inquiry, 1798, footnote to p. 13, cited by L. Hektoen in Jour.

Am. Med. Ass., Chicago, 1912, Iviii, footnote to p. 1087.
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In personality Jenncr was the typical English country gentleman
})l()nd, })lue-eyod, of handsome figure. A well-known account de-

scribes him ready for a mount, in blue coat, nankeen riding-

breeches, and top-boots, with whip and silver spurs. He was a
bird-fancier, played the flute and violin, botanized, and wrote
clever verses, of which the "Address to a Robin" and the "Signs

of Rain," rodolcnt of the English countryside, deserve a place in

any anthology of minor poets. Jenner's kindness of heart is seen

in his regard for his first vaccination patient, James Phipps, for

whom he built a cottage, planting the roses in the garden with

his own hands. Like Newton, Harvey, Sydenham, Darwin, and
Lister, he is one of the great men of purely Saxon genius, a happy
combination of rare common sense with extreme simplicity of

mind and character.

In Germany, Jenner's work was immediately taken up about 1798-99
by Hugo von Wreden, G. F. Ballhorn, and C. F. Stromeyer in Hannover, by
Heim and Brenner in Berlin (1800), by A. H. MacDonald in Altona (1800), by
Hirt in Saxony, and by Jean de Carro and Pascal Ferro in Austria (1799), de
Carro being also the first to introduce Jennerian vaccination into Asia. Pine!
and Thouret in France, Vrancken in Holland, Demanet in Belgium, Sacco in

Italy, Heinrich Callisen in Denmark, Amar and others in Spain, were among
the earliest i)romoters of the practice, which reached India and Mexico in

1802. In the United States, the Harvard professor of medicine, Benjamin
Waterhouse (1754-1846) made the first vaccinations upon his four children
in July, 1800,1 procuring his virus from Dr. Haygarth of Bath, England. He
was speedily followed by Crawford and Smith in Baltimore, James Jackson
in Boston, David Hosack in New York, and John Redman Coxe in Philadel-
phia. The first Vaccine Institute was organized in Baltimore by James Smith
in 1802 and a national Vaccine Agency was established by Congress under his

direction in 1813. Waterhouse said that, before the introduction of vaccina-
tion, the fear of smallpox compelled the New Englanders, "the most demo-
cratical people on the face of the earth," to endure "restrictions of liberty such
as no absolute monarch could have enforced."- The early American tracts of

the colonial pamphleteers on inoculation, such as Benjamin Colman (1721-22),
Lsaac Greenwood (1721), Cotton Mather (1722), William Douglass (1722-30),
Zabdiel Boylston (1726), Adam Thomson (1750), Nathanael Williams (17.52),

Lauchlin MacLeane (1756), Benjamin Franklin (17.59), John Morgan (1776),
and Benjamin Rush (1781), with the Waterhouse pamphlets on vaccination

(1800-02), are now among the rarest and most highly prized of medical curi-

osities.

There was no American medical literature to speak of until

long after the American Revolution. The first medical book to be

published on the North American continent was printed by the

Spaniards in the city of IMexico in 1570, and the first medical school

was founded l)y them in L578. Thacher's Brief Rule (Boston,

1677) was the only medical publication of the New England Col-

onies in the seventeenth century.

1 In the "Columbian Sentinel" of March 12, 1799, Waterhouse refers to

vaccination in down-East phrase, as "Something curious in the medical line."

2 Cited by Dock.
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"At th(> oomniciiccmciit of tlic licvoliitioiiaiy War," says Hilliiips, "we
had one incdical hook hy an American author, three reprints, and al)out twenty
pamphlets"; and of the book in (luestion, John .Jones's Plaiit, Coiirisc, l*r(ic-

tical Remarks on the Trcalmvnt of Woundx and Fmclurcs (New York, 177r)),

he poes on to say that "it is .simi)ly a coinpilatioii from Ranl)v, Pott, and
others, and contains hut one original ohservation."' The l)ook contains, how-
ever, an appendix on caniji and miUtary hospitals, and was of preat use to

the younp military and naval surgeons of the Uevolution, for whom it wa.s

])rimarily designed, hein^, in fact, the first American hook on military medi-
cine. ,Iones was a skilful lithotomist and was remembered l)y Benjamin Frank-
lin in iiis will for a successful performance of the ojxTation. Of pamphlet
literature, there were some now curious colonial i)roductions on the various

an<iin:us and eruptive fevers of the time by John Walton (17;i2), ('adwallader
Colden (1735), William Douglass (anpina ulcusculosa, 1736), and Jabez Fitch

(1730) and the tracts on inoculation, already mentioned. The early inaugural

dissertations of the students Elmer, Potts, and 'J^ilton at the University of

Pennsylvania in 1771, the latter a f)rodu(;t of the celebrated Bradford Press,

are now only collectors' curiosities, and the same thing applies to the oration

Anliqita novum orhcm deed 7ncdico-])hilnsophica, delivered at Williamsburg,
Virginia, June 12, 1782, by Jean-Frangois Coste (1741-1S19), medical director

of the French forces in America, published at Leyden in 1783 and dedicated
to Washington. Better than these are the essays on yellow f(!ver by John
Bard, Colden (1743), Mitchell (1741), John Lining (1753), and William Currie

(1792); and, more important still, the clinical studies of Thomas Cadwalader
(1708-79) of Philadelphia on the West-Indian dry-gripes (lead-poisoning),

which was printed by Benjamin P'ranklin at Philadelphia in 1745; John
Bard on malignant pleuri.sy (1749), and the essay of Samuel Bard (1742-
1821) on diphtheria or "angina sufTocativa" (1771), which is spoken of by
Osier as "an American classic of the first rank." The Cases and Observations

of the Medical Society of New Haven County, founded in 1784, contains the
first recorded case of congenital hypertrophic stenosis of the pylorus (1788^)

by Hezekiah Beardsley (1748-90), of Southington, Connecticut, which Osier

rescued (in Lessing's sense of the term) by reprinting it in 1903.^ The history

and geography of yellow fever in the United States were treated of by William
Currie (1792) and Noah Webster (1796-99), and the work of Matthew Carey
(1760-1839) on the Philadelphia epidemic of yellow fever in 1793 stands
with that of Benjamin Rush as the most graphic, realistic, and complete ac-

count of the disease that had yet appeared.^
Some good botanic works were printed abroad, notably a first account

of senega and its uses by John Tennent, of Virginia, in 1736, John Clayton's
Flora Virginica (Leyden, 1739), probably the first work on American botany;
An Experimental Inquiry into the Properties of Opium, by John Leigh of

Virginia (Edinburgh, 1786), which gained the Harveian prize in 1785; and
the still more interesting Materia medica Americana (Erlangen, 1787) of

the old Anspach-Bayreuth surgeon, Johann David Schoepf (1752-1800), who
came out to America with the Hessian troops in 1777, remained over after the
war, and recorded his experiences in his Travels in the Confederation (1788),
which was translated and published in Philadelphia in 1911. The first

pharmacopoeia to be printed in America, a pamphlet of 32 pages, w^a.s prepared
by Dr. William Brown, of Virginia, who succeeded Rush as Physician General
of the Middle Department. It was designed for use in the Continental army
and was is.sued anonymously from the military hospital at Lititz, Pa., in 1778

1 J. S. Billings in "A Century of American Medicine," Philadelphia, 1876,

p. 293.

- Beardsley: Loc. cit., pp. 81-84.

' Arch. Pediat., N. Y., 1903, xx, 355-357.

* Charles Brockden BrowTi's novel of Arthur Mervyn contains another in-

teresting account of this epidemic.
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(Handorson')- The first American contributions on medical (viucation, medi-

cal ethics, and medical history were written by John Morf^an (1 7(55), Samuel
Bard (1769), and Peter Middleton (1769) respectively.

The War of the Revohition was the making of medicine in this

country, and it was in the nature of things that it should bring to

the front the three leading American phj^sicians of the time, Mor-
gan, Shippen and Rush. The war found us in a state of "unpre-

paredness," with nothing of military, still less of medical, organ-

ization. Every one was on the fighting line, and there was little

time for building hospitals, making instruments, or obtaining

drugs. After drafting the Declaration, the ablest members of the

Continental Congress were called, like every one else, to immediate

and pressing duties in their several states; and Congress itself

became, by all accoimts, a feeble, bungling, almost impotent thing,

accomplishing very little in aid of the medical administration of the

war, in some respects the most important feature of all. As Mum-
ford says, there was but one man who was found ''steadfast, pa-

tient, imperturbable," and that was Washington.^ All honor be-

longs to the two army siu'geons who were associated with him and

who did so much for the organization of American medical educa-

tion, Johii Morgan and WiUiam Shippen. Besides these, only

brief mention can be made of other physicians, many of whom
played a noble and self-sacrificing part, such as John and Joseph

Warren of Massachusetts, the latter serving in the ranks and losing

his hfe at Bunker Hill; Benjamin Church, the first Surgeon Gen-

eral of the American Army; Hugh Mercer, of Virginia, who was

killed at Princeton in 1777; James Thacher, the first American

medical biographer, whose Military Journal (Boston, 1827) gives

a picturesque account of the struggle and perhaps the best word-

picture of the personality of Washington; and James Tilton,

whose "Observations on Military Hospitals" (Wilmington, 1813)

is a contribution of permanent value to his subject.

John Morgan (1735-89), a native of Philadelphia, was a stu-

dent of John Redman's, served as surgeon in the French wars, and

graduated at Edinburgh in 1762, where he was trained by such

masters as William Hunter, the Monros, Cullen and Whytt. Re-

turning to his native city in 1765, he published, in the same year,

his "Discourse upon the Institution of Medical Schools in Amer-
ica," which files the first brief for adequate medical education in

1 Pharmacopoeia simpliciorum et efficiarum in usum Nosocomi mihtaris

ad Exercitum Federatum America^ Civitatum, Philadelphia, Styner & Cyst
(1778). A copy is in the Surgeon General's Library. Hander.son gives a fac-

simile of the title-page of the second edition (1781) in his translation of Baas,

p. 820.

- J. G. Mumford : A Narrative of Medicine in America, Philadelphia, 1903,

p. 122.
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this country and coninionioratos tho organization, at the Collogc

of Philadelphia (founded in 1740), of the .Nh'dical Deiiartnicnt of

the University of Peiuisylvania, of wiiich Morj^an was, with Ship-

pen, the principal founder and in which he held the first chair of

practice of medicine. In 1775, Congress appointed Morgan
"Director (leneral and Physician in Chief" of the American Army,

to succeed Church. He entered upon his duties with vigor, insist-

ing upon rigorous examinations for medical officers and subordinat-

ing the regimental surgeons to the hospital chiefs, but the enmity of

his subalterns and the shiftiness of politicians led to his unjust dis-

missal by Congress in 1777 and Shippen was appointed in his place.

Morgan thereupon pub-

lished his spirited Vindi-

cation (1777), in which he

ably defends himself, with

all loyalty to the cause

and his great chief, de-

manding at the same time

a court of inquiry. After

two years' deliberation, the

latter met and honorably

acquitted him of all the

charges in 1779. Broken
in spirit, poor, and injured

in health, Morgan retired

to private practice and
died twelve years later.

Wilham Shippen, Jr.

(1736-1808), of Philadel-

phia, who succeeded Mor-
gan as Surgeon General in

1777, was also an Edin-

burgh graduat (1761),

coming under the Hunters,

CuUen and Monro secundus. Returning to America in 1762, he
began to give private and public instruction in anatomy and obstet-

rics, and was, indeed, the first public teacher of obstetrics in this

countr\% where he greatly advanced the cause of male midwifery.

In 1765 he collaborated with Morgan in organizing the Medical

Department of the University of Pennsylvania, in which he was, at

the same time, appointed professor of anatomy and surgery. Upon
his accession to the surgeon-generalcy in 1777, Shippen, who was
more practical, less sensitive, better off in worldly wisdom than

^Morgan was none the less court-martialed on grave charges in

1780, but secured acquittal. He resigned in 1781, to devote his

John Morgan (1735-89).
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entire attention to medical teaching, which he had kept up inter-

mittently during his period of military service. With this his

fame is associated, for he left no literary contributions of moment/
but he was the seconH in seven generations of American physicians

bearing his name.

Benjamin Rush (1745-1813), of Pennsylvania, was of English

Quaker stock and a graduate of Princeton (1760) and Edinburgh

(1768), his graduating thesis in medicine being De codione ciborum

in ventriculo. In 1769 he was elected professor of chemistry in

the College of Philadelphia and succeeded Morgan as professor

Benjamin Rush (174.5-1813).

of practice in the same institution in 1789, attaining the chair

of institutes of medicine, when the latter was merged into the

University of Pennsylvania in 1791. He was also physician to the

Pennsylvania Hospital (1783-1813), the chief founder of the Phila-

delphia Dispensary (the first in this country^ in 1786, and Treasurer

of the United States IMint (1799-1813). Rush was a man of highly

original mind, well read, well trained in his profession, an attrac-

tive, straightforward teacher, of wide human interests, sometimes

* Shippen's graduating dissf-rtation at Edinburgh, "De placentae cum
utero nexa" (1761) is now only of bibliographic interest.
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v\ronp:-hoa(lo(l as well as stronji-lKvuhMl. A si{2;nor of the Doclara-

tion and soinctiiuc sur{2;(M)n ffcncral for (ho Middle Dcpaitinent

under Shippon (1 770-78), ho dosortod Washington at X'alloy Forge

to join tlio infamous "Conway Cabal" against tho lattor's "Fabian

policy." As a modioal theorist, ho opposed Cullcn's solidism and
his olai)()rate classification of diseases for a modified Brunonianism.

His own therapeutic scheme was upon \hv most arbitrary basis.

He looked upon inflanunation as the cftcct rather than the cause of

disease, and in regard to his statement that "Medicine is my wife

and science my mistress," Dr. Holmes has added the caustic com-

ment : "I do not think that the breach of the seventh command-
ment can be shown to have been of advantage to the legitimate

owner of his affections." A typical eighteenth century theorist,

and a man whose social propagandism against war, slavery, alco-

holism, and the death penalty was perhaps not entirely dissociated

from a personal interest in increasing his piactice, Rush was easily

the ablest American chnician of his time, and his writings and

reputation won him golden opinions abroad. Lettsom called him
the American Sydenham, where effusive but more uncritical com-

patriots had dubbed him the Hippocrates of Pennsylvania, and

he was the recipient of a diamond and various medals from royalty.

He belongs to the school of Sydenham in his adherence to blood-

letting and in his careful accounts of the diseases under his obser-

vation. Of these, he described cholera infantum in 1773; he was

the first, after Bylon, of Java (1779), to describe dengue (1780^,

and perhaps the first to note the thermal fever occasioned by drink-

ing cold water when overheated. His monograph on insanity

(1812) has been pronounced by Mills^ to be, with that of Isaac Ray,

the only systematic American treatise on the subject before the

year 1883. His account of the Philadelphia epidemic of yellow

fever in 1793 is only approached by that of Matthew Carey for

its realism. In fighting this epidemic. Rush played a distinguished

part, breaking down his health by treating 100 to 150 patients a

day, and incurring civic and professional hatred through insisting

that the disease was not imported from without but arose de novo

in the city. His scheme of treatment was the exhibition of large

doses of calomel and jalap, copious blood-letting, low diet, low

temperature in the sick-room, and abundant hydrotherapy, within

and without. As a blood-letter. Rush has been likened to San-

grado, but he saved many patients and, when sick, as he thought,

of yellow fever, consistently submitted to his own line of treatment.

iRush: Medical Observations and Inquiries, Phila., 1789, v, 104-121.

- C. K. Mills: Benjamin Rush and American Psychiatry, 1886. Cited

by Mumford.
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Apart from his clinical memoirs, Rush wrote a valuable pamphlet
on the hygiene of troops (1777), and his papers on the diseases of

North American Indians (1774) and their vices (1798), with his

account of the German inhabitants of Pennsylvania (1798), are

perhaps the earliest American contributions to anthropology.

The original bent of his mind is shown in his inquiries into the

effects of ardent spirits on the mind, the cure of diseases by the ex-

traction of decayed teeth, and the effect of arsenic in cancer. Like

Shippen and Physick, Rush was a well-featured man of aquiline

profile, suggesting native shrewdness and penetration.

The name of Benjamin Franklin (1706-90), of Boston, is inti-

mately connected with American medicine through his invention

of bifocal lenses (1784^ and a flexible catheter, his treatment of

nervous diseases by electricity (Franklinism), his letters on lead-

poisoning, and his observations on gout, the heat of the blood,

sleep, deafness, nyctalopia, the infective nature of colds, infection

from dead bodies, death-rate in infants, and medical education.

He was the principal founder and the first president of the Penn-
sylvania Hospital (1751), of which he wrote a history, by request,

printed at his own press in 1754. Of special bibliographic interest

are liis Dialogue with the Gout and his pam}:)hlet on inoculation in

smallpox (London, 1759), which was accompanied by William

Heberden's directions for performing the operation.

Thomas Cadwalader (1708-79), of Philadelphia, a pupil of

Chcselden, was a pioneer of inoculation (1730), a founder of the

Philadelphia Library (1731) and its director (1731-39), and the

first to teach anatomy by dissections in the city (1730-31).

His Essay on the West-India Dry-Gripes, printed by Benjamin Franklin
in 1745, and sometimes wrongly catalogued as an "Essay on the Iliac Pas-
sion,"- is an account of lead colic and lead palsy from the habitual use of

Jamaica rum distilled through leaden pipes. It contains his autopsy of a case
of mollities ossium (1742), and ranks with the essays of Huxham (1739),
Tronchin (17.57), Bordeu (1761-6.3) and Baker (1767) as one of the classic

accounts of lead poisoning in the eighteenth century.

Apart from the work of Morgan, Rush, and Shippen, the writ-

ings of the colonial pamphleteers on inoculation, the clinical ob-

servations of Cadwalader, Samuel Bard, Beardsley, Rush, and
Carey, and the pioneer exploits in pelvic and vascular surgery by
John Bard, William Baynham, and Wright Post, most of the pro-

ductions of American medicine in this period, although of a re-

spectable character, are aside from the main current of scientific

progress. As Sainte Beuve said to Matthew Arnold about Lamar-

^ In his letter to Whately of London, 1785.

2 See C. W. Dulles: Med. Library & Histor. Jour., Brooklyn, 1903, i,

181-184.
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tine's pooms. thoy are "important to ;/.s," in the sonso of havinp; a

(.iofinitc local and historic inl(M-(>st.

CULTURAL AND SOCIAL ASPECTS OF EIGHTEENTH CENTURY
MEDICINE

The rise of Prussia and Russia and the American and French

revolutions are perhaps the only historic events which exerted

much influence upon the condition of medicine in the eighteenth

century, and then only in relation to the development of surgery.

Th(> tendencies of the age were artificial and theoretic rathc^r than

sincere or realistic. This periwiggcnl period is conceded to have
been the "Cxolden Age," alike of the successful practitioner and
the successful quack. The reason of this is to be sought in the

stationary condition of society prior to the French Revolution,

which kept all occupations in a definite groove; so that the intern-

ist or physician proper was in every sense of the word a family

doctor (Hausarzt), who was given a voluntary annual honorarium
for his continuous services during the year, thus relieving him of

the necessity of competing with his fellow practitioners or of strug-

gling for his existence beyond a certain point. Nearly every one

of the great physicians of the time stood on a pedestal all his own,

and many of these, as Welch has said, "let it be known" that they

were in possession of private or secret remedies which were superior

to all others. Practice was inherited from father to son or passed

on to favorite pupils, and, in this way, a certain elegant leisure

was acquired by the well-to-do members of the profession, giving

them exceptional opportunities for the acquisition of culture.

Haller, William Hunter, Scarpa, Heberden, and Thomas Young
yield to none in scholarship and variety of attainments. Arbuth-
not. Garth, and other physicians of Queen Anne's reign were

cofTee-house intimates of the wits and poets of the period.* Les-

sing had studied medicine. Goldsmith and Schiller were medical

graduates; and such men of letters as Garth, Arbuthnot, Black-

more, Akenside, Haller, Zimmermann, and Werlhof were practi-

tioners. There is plenty of evidence that the social status of the

eighteenth century physician was, if anything, better than it

is now. In some countries he wore a sword, his color was the

1 Every reader of Pope wdll recall his grateful tribute to Arbuthnot:

"Friend to my life; (which did you not prolong,
The world had wanted many an idle song),

The muse but serv'd to ease some friend, not wife,

To help me through this long disease, my life,

To second, Arbuthnot! thy art and care,

And teach the being you preserved to bear."
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"austere scarlet," and people commonly took off their hats to

him, even when he bore a muff, to preserve his delicacy of touch in

diagnosis. In England, the fashionable physician wore a powdered

wig, a handsome coat of red satin or brocade, short breeches,

stockings and buckled shoes, a three-cornered hat, and bore a gold-

headed cane. Werlhof , at Hannover, on the occasion of his second

marriage, wore a violet velvet coat. Toward the end of the seven-

teenth century, ruffled collars gave place to Geneva bands, an

appropriate symbol of the clerical origin of the medical profession.

The summit of its grandeur, in costume at least, is to be seen in the

Hyacinthe-Theodore Baron pere (1710-58), Dean of the Paris Medical

Faculty, 1730-34. (Courtesy of M. Noe Legrand, Paris, from his "Les Col-

lections Artistiques de la Faculte de Medecine de Paris," 1911.)

portrait of the elder Baron, the pleasant-faced dean of the Paris

Faculty (1730-34), which is reproduced in the beautiful album of

its artistic collections pul)lished in 1911.^ The handsome dean

wears a long, carefully curled wig, an ermine cape, a delicate,

transparent rahat in place of the stiff Geneva band, a red ecclesi-

astic cope (the "regal dalmatic") with lace ruffles at the sleeves,

and, over his breast, a decoration suspended by a long black ribbon.

1 Les collections artistiques de la Faculte de medecine de Paris. Inven-

taire raisonne par Noe Legrand et L. Landouzy, Paris, 1911.
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Solemn ('l(><j;an('o couUl p;() no further. Careless elegance as well

as political sympathies were sometimes evinced in the loosely

knotted "Steenkirk tie."'

Except in caricature, the art of the eip;hteenth century throws
little light upon the status of the medical profession. Reynolds
ancl CJainsborough, Fragonard and Watceau, are unusually reticent

about medicine in their canvases, although a few portraits of phys-
icians were, of course, painted by Raeburn and others, with Sir

Joshua's great portrait of John Hunter at the head of the list.

Hogarth's "Company of Undertakers" (1736), with the legend, Et plurima
rnortis imncjn, represents twelve hard-featured individuals, all bewifified and
armed with gold-headed eanes, who are suj)posed to represent Spot Ward, the

Chevalier Taylor, Madame Mapp (in a zany's eoat
of many colors), and other quacks of the period.

Hogarth also made two pictures of Maria Toft's

miraculous birth of rabbits, a celebrated imposture
of the eighteenth century and has various broad
or slanting allusions to prostitution, pregnancy,
alcoholism, and insanity in his cojjper-plates, in-

chiding the quack with the syphilitic girl in

Manage a la Mode (Plate III). His "Pool of Beth-
esda" (St. Bartholomew's Hospital) has represen-
tations of lameness, rickets, consumption, psoriasis,

and other diseases (Norman Moore). Gillray and
Rowlandson, those masters of the coarse and gro-

tesque, indulged their animal spirits abundantly
at the expense of medicine, but their plates belong
mostly to the Georgian period. Those on The
Dying Patient, or the Doctor's Last Fee (Row-
landson, 17S6), Transplantation of Teeth (Row-
landson, 1787), The Gout (Gillray, 1799), The
Midwife (Rowlandson, 1800), and Metallic Trac-
tors (Gillray, 1801), are all true eighteenth century
in implication. Animal magnetism, vaccination,

clysters, Macassar oil, men-midwives, metaUic
tractors, phrenology, and other foibles of the pe-

riod were all abundantly caricatured in the fugitive

anonymous plates of the time. That prolific Dan-
zig artist, Daniel Chodowiecki, the illustrator of the Zopfzeit, has some clever

etchings of German interiors, representing inoculation, animal magnetism, dis-

secting, fashionable physicians (Modedoctoren), miraculous healers {Wurtder-

dodoren), Frederick the Great having a vein opened, a sick person receiving

extreme unction, an absurd proposal of marriage by a corpulent physician to an

equally stout patient, and a plate showing Prussian police in the act of ordering

patients to the Charite. Dr. Leonard Mark has noted that the various etch-

ings and mezzotints of one Richard Dickinson, a shoe-cleaner and ginger-bread-

seller of Scarborough Spa, afford striking representations of the acromegalic

facies, made over two hundred years ago (1725-262). Boucher's cartoon of the

orvietan-vendor (1736) was reproduced in Gobelin tapestry. The excellence

of Tiepolo's dwarfs has been emphasized by Charcot. A clever painting by
Pietro Longhi represents an Italian apothecary shop of the period.

1 So called from the disordered condition of rich cravats at the battle of

Steinkirk (1692). After this event, the studiously disarranged [tie became fash-

ionable in France, and, if we may trust the Restoration dramatists, even in

England. See Vanbrugh's Relapse, act 1, sc. 3, and Scott's Rob Roy, ch. xxxi.

2L. Mark: Lancet, Lond., 1914, ii, 1412 (with cuts).

A proposal of marriage.

Etching bv Daniel Cho-
dowiecki (1726-1801).
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In the secular literature of the eighteenth century the physician

was especially satirized by Smollett (Count Fathom), Sterne (Dr.

Slop), and Le Sage (Gil Bias). In Smollett's Count Fathom

the adventurous knave takes it into his head to enroll himself

among "the sons of Psean," and his experiences give an amusing

purview of the "solemnities of dress and address," the trade tricks

(being called out of church or riding aimlessly about in a chariot)

which were resorted to oven liy practitioners of better repute.

The Afjofhecary, by Pietro Longhi ( 1 7( I'i-So ) . (Italian interior of the
eighteenth century.)

The capa])lo Huxham, a butcher's son, who first practised among
non-conformists and afterward went over to the Establishc>d

('hurch, often had himself summoned out of conventicle at stated

intervals, whereupon he would gallop through the town to create

the impression of an extensive practice. He usually stalked about
in a scarlet coat, flourishing a gold-headed cane, a footman bearing

his gloves at a respectful distance. Le Sage throws much light

upon medicine in Spain, where blood-letting and cathartics were

almost the only known remedies, where cleaning the streets of
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olTal was o]->]-)oso(l f(tr a I'aiilaslir reason, \vIi(M'(> tluM'c was not a

siiitih^ apotliccaiN tor oxer half a ('(Miturv, and where, as late as

I7i>5. penuissioii to practise outside of Madrid cost only $45 (Baas).

The itiiioininious position of tlie army 8iir{>;eon in (lerniany after

the time of Fi'edei-ick th(> (Invit is alhided lo in the (<arly writinjis

antl poems of Schiller.' In Roderick Random, Smollett describes

the exeeedinfjly low status of the medical profession on board ship

and the humbu<2;ji:ery and corruption which attended the competi-

tive (examinations for the position of surji'eon's mate. His picture

of M. Lallemant. Ilieshabl)v, niml)le-shillinji- apothecary, is c(iually

significant. In an age in which caste distinctions were on an iron-

clad basis (witness the French Revolution), it is obvious that the

imposinji dress and manners of the upper-class physicians should

lend themselv(>s readily to imitation at the hands of unscrupulous

impostors. The eighteenth century was the age par excellence

of successful quacks, and it only yields to the nineteenth century

in i-espect of those patented or secret preparations of which the

poet C'rabbe, the satirist of quacks, laments:

"PYom the poor man's pay
The no.strvim takes no trifling; part away."

Quackery, if not universal, was at least, in Thoreau's phrase,

"universally successful." Rolling stones, like Cagliostro, and Mes-
mei'. managed to ply their trade for a long while without inter-

ruption. Casanova paid a decorous visit to Haller at Bern, and
his stay with the great man was supposed to be not so much "the

homage which vice pays to virtue" as a manifestation of genuine

esteem, for Casanova not only affected to enjoy the commerce
of the learned, but had written Latin dissertations or had some
one write them for him. In England, there was a long line of suc-

cessful medical charlatans of f)oth sexes. The earliest of these was
Sir William Read, who started out as a tailor, but in 1694 set up
in the Strand as an oculist, having hired some one to write a book
on eye diseases under his name antl a Grub Street poet to praise

him in verse. His success in this specialty attracted the attention

of Queen Anne, whose bad eyesight made her an easy victim of such

impostors, and, gaining her good graces, he was actually knighted,

subsequently becoming oculist to George I. He frequented the

society of Swift and the other coffee-house wits, who made fun of

him while accepting his lavish hospitality, and he is even men-
tioned in the Spectator (September 1, November 27, 1712). Other

quack oculists of importance in their day were Dr. Grant (who

was also patronized by Queen Anne), Thomas Woolhouse, oculist

1 For a good account of Schiller's medical career, see M. Neuburger?
Wien. khn. Wochenschr., 1905, xviii, 488-497.
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to James II and William III, who is said to have proposed iridec-

tomy in 1711, before Cheselden, and the Chevalier Taylor. The
latter, the son of a female apothecary of Norwich, had actually

worked with Cheselden at St. Thomas's and had invented a cata-

ract needle and other instruments, but, failing of success in Lon-

don, decided for the adventurous career of a roving oculist. It

has been remarked that even Daviel, in the early part of his career,

did practically the same thing, trumpeting his praises abroad after

the fashion of the wandering eye-couchers of the Middle Ages, but

with this difference that Daviel was really a great ophthalmic

surgeon in the making, where Taylor was only a clever buffoon.'

Clad in l^lack, with a long flowing wig, possessed of a good address

and undoubtedly of some skill in eye surgery, Taylor went about,

Icctiu'ing like a mountebank at a fair, expressing himself in queer

sentences with inverted syntax, in imitation of Latin, which style

he called "true Ciceronian." He numbered even Gibbon and

Handel among his patients, but did not impose upon Horace Wal-

pole or Dr. Johnson. The latter says of him (Boswell, 1779):

"Taylor was the most ignorant man I ever knew, Init sprightly:

Ward, the dullest. Taylor challenged me once to talk Latin with

him [laughing]. I quoted some of Horace, which he took to be a

])art of my own speech. He said a few words well enough." The

Ward to whom Dr. Johnson refers was Joshua Ward, another

famous ciuack, also known as "Spot" Ward, on account of a claret

mark on one side of his face. Ward was originally a drysalter who
had tried politics without success, but soon made his fortune

by the sale of antimonial pills and drops, a "Hquid sweat," a

"dropsy purging jiowder," and other nostrums. General Churchill

constituted himself press-agent for Ward's pills. Ward's "essence

for headache" and "Ward's paste" (for fistula and piles) after-

ward appeared in the Pharmacopoeia as compound camphor lini-

nunit and confection of pepper. He won the al)Solute confidence

of George II by reducing a dislocated thumb with a sharp wrench,

after which he was given a room in W^hitehall and lil)erally patron-

ized by the great, numbering Chesterfield, Walpole, and Gibbon

among his patients. He was specially exempted from the penalties

of the Parliamentary Act of 1748, restricting the practice of medi-

cine, and, in his will, had the impudence to request buri;d in West-

minster Abbey. Pope has embalmed him in a couplet:

"Of lato, without the least pretence to skill,

Ward's fj;rown a famed physician by a pill."

' Taylor's writings, transhited into many languages, contain many things

in advance of his time, c. g., the first deUneation of conical cornea after that of

Duddell (in 17:36). See G. Coats: Roy. Lond. Ophth. Hosp. Rep., 1915, xx,

1-92.

26
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Famous f(Mn;il(^ impostors of \hc povunl woro Mrs. Mapp, a

lionos(>t((M'. \v1h» \\:is so succossful tli;il slic could drive in from Ep-

som in a chariot and four, witli <i;or«i-c()usly liv(>ricd servants, and

Joanna Stc\cns, a widow, who, in 17'A\), actually succeeded in

havini!; hci- icmedy for stone purchased pro bono publico by Act of

ParlianuMit. Her iihilanthropy went to the extent of agreeing;

to ])art with this valuable n^cipe for £5000, but even a titled sub-

scription list could not raise this sum in the first instancie, and

jiowerful influence was brought to bear upon Parliament, even

Cheselden, Sharp, and Caesar Hawkins vouching for her merits.

The recipe was jniblished in the London Ciaz(Hte of June 19, 1739,

and turned out to be a set of mixtures of egg-shells, garden-snails,

swincs' cresses, soap, and such vegetable ingredients as burdock

seeds, hips, and haws. In each one of her certified "cures," the

stone was found in the bladder after death.

Of secret or proprietary medicines patented in England, Timothy Byfield's

sal olcosum volatile (1711) was the first to take advantage of the old Statute
of Monopolies of 1024. It was followed by Stoughton's Great Cordial Elixir

(1712), Betton's British Oils (1742), John Hooper's Female Pills (1743), and
a long list of other nostrums, down to Ching's Worm Lozenges (1792) and Delia
Lena's Powder of Mars (1799). The Duke of Portland's Powder is men-
tioned in Fielding's Voyage to Lisbon (1755). The most famous of these were
the antimonial fever powder (1747) and analeptic pills (1794) of Dr. Robert
James, a physician of solid ability, who wrote a bulky Dictionary of Medicine
and a Pharmacopoeia UniversaUs, and was an esteemed friend of Dr. Johnson.
The original James's powder was, in the opinion of Christison, more effective

than its antimonial substitute in the Pharmacopoeia. The eau medicinale de
Ilusson, a secret remedy for gout, probably contained colchicum (introduced
by Stoerck in 1763). "Tuscora Rice," for consumption, was the first Ameri-
can patent medicine (1711).

Among the therapeutic fads of the time were quassia-cups,

safTron drops, purging sugar-plums, anodyne necklaces for preg-

nant women and teething children. Macassar oil (for the hair),

and the metallic or magnetic tractors patented by EHsha Perkins

of Connecticut in 1798. These were compass-like contrivances,

with one blunt-pointed and one sharp-pointed arm, made of com-
binations of copper, zinc, and gold, or iron, silver, and platinum.

Cures were effected by stroking, and their principle of action was
supposed to be analogous to that of galvanism or animal mag-
netism. Perkins's tractors had a remarkable vogue in England,

were abundantly satirized in the colored prints and pamphlets

hke "A Terrible Tractoration," until John Haygarth, a Bath phys-

ician, showed that similar cures could be effected with wooden
tractors, whence it was perceived that they were due to imagina-

tion. Electricity and animal magnetism were used as a special

mode of appeahng to the baser passions by James Graham of

Edinburgh, who was the coryphaeus of "celestial beds" for re-
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jiivenating senility. Clraham was a man of handsome physique,

aciuihnc featiirr^s, and pontifical manner, who had half studied

medicine and picked up some knowledge of electricity from hear-

ing about Franklin's experiments in America. His "Temple of

Health," opened in London in 1780, consisted of a sumptuously

appointed apartment, with all the implications and accessories of

a strictly Oriental interior, including mysterious perfumes, soft

music, and bacchant ic poses. The entrance fee was six guineas

and, in a plain-spoken lecture which "tickled the ears of the

groundlings," immediate conception was guaranteed to the child-

less for a £50 banknote. The fraud did not last long, and when the

crash came, in 1782, Graham was driven to preach mud-baths
(fangotherapy), evincing his sincerity by remaining in them for

hours at a time each day. "Half knave, half enthusiast," as

Robert Southey called him, he did not profit by his hygienic

theories, and died at an early age. More respectable and hardly

to be classed among quacks, pure and simple, were the "Whit-

worth doctors," otherwise the Taylor brothers, two village farriers

who took up human ailments, buying Glauber's salts by the ton,

and dispensing it in proportion, bleeding the poor free of charge

on Sunday mornings, setting broken bones and treating cancers,

apparently with some show of success. Although the elder Taylor

cared more for horse-doctoring than for human patients, Wliit-

worth was crowded with the visiting sick, who were treated strictly

as they came, without preference or deference for rank. Even
royalty had to taste the same rustic independence. The "Whit-
worth red bottle" and "Whitworth drops" were famous a century

ago. When John Hunter asked Taylor the composition of one of

his ointments, he replied, "No Jack, that's not a fair question.

I'll send you as much of it as you like, but I won't tell you what it's

made of."^

Toward the close of the century, a Mr. and Mrs. Loutherbourg
acquired an enormous following by reviving the old method of

Valentine Greatrakes of curing disease by touch, in other words,

faith cure. They were besieged by great crowds of patients whom
they professed to treat gratis, declining to take any fee whatever,

but it was discovered that they were in collusion with certain

agents who sold their "free" tickets for whatever they could get.

Dr. Katterfelto, another sharp practitioner, traveled about the

north of England in a van drawn by six horses, containing a num-
ber of black cats and attended by many outriders in gay liveries.

' For further information about the Enp;lish quacks of the eightec^nth

century see the admirable quackery number of the British Medical Journal for

May 27, 1911 (vol. i, 1264-1274); Wootton's Chronicles of Pharmacy, Lond.,

1910, vol. ii, 203-219, and the separate biographic notices in Leslie Stephen.
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Dr. Myorsl^ach, in spite of L(>t(soin's op])()sition, contiiuiod to

make n laiiic income out of fashionable peoi)le. On the continent,

N'illars hail enormous success with a five-franc nostrum of niter

and \vat(M-, and Ailhaud, whose j^owders are said to have destroyinl

as many jieople as Napoleon's campaigns, though he was put out

of business by Tissot in his Avis an Peuple (1803), had already

attained to three baronies and was known as the Baron de Caste-

let.' Johann Christoph Ludemann (11)85-1 757), of Hai-burg,

practised astrology and uroscopy in Amsterdam up to the end of

his life. His success was largely due to a female companion, who,

like the Wise Woman in Heywood's comedy, played the part of

informant and procuress.

-

In Farquhar's Rccniiting Officer (act iv, sc. 3), there is a scene

in which Sergeant Kite whiles away his time by passing himself

off as a conjurer. Assvmiing the power of prediction, he tells a

butcher that, from his skill in swinging the cleaver, he will some
day become siu'geon general of the army. This was at the l^egin-

ning of the century, and, only a little while before, the witty and
dissolute Earl of Rochester is said to have diverted himself by
hiring a stall on Tower Hill, where he practised as a quack doctor,

delivering himself of truly Paracelsian tirades,^ and selling cos-

metics and remedies for female complaints. It is obvious that the

great army of adventurers, card-sharpers, quacks, and other

financial crooks who flourished in the eighteenth century suc-

ceeded, then as now, by the kind of assurance which the Germans
call imponiren. They dared to be themselves with a vast amount
of swagger and with the trait of clever brutality which is always an

asset among rogues. Yet the same aplomb was noticeable in more
honorable branches of activity, and, as Jeaffreson says, ''the physi-

cian, the divine, the lawyer, the parliament-man, the country

gentleman, the author by profession—all had peculiarities of

style, costume, speech, or intonation, by which they were well

pleased that they should be recognized. . . . The barrister's

smirk, the physician's unctuous smiles, the pedagogue's frown,

did not originate in a mean desire to be taken for something of

higher mark and esteem than they really were.""* Indeed, Thomas
Sergeant Perry maintains that the uneasy sense of inferiority and

concern about the opinion of others which is snobbery first made
its appearance in literature in the episode of Mrs. Tibbs in Gold-

smith's "Citizen of the World" (1762^). The professional jealousy

ij. C. Jeaffreson: A Book about Doctors, New York, 1861, 101-114.

2 J. G. de Lint: Janus, Leyden, 1913, xviii, 165-196.

' For an amusing speech bv Rochester, see Wootton's Chronicles of Phar-
macy, London, 1910, ii, 204-205. * Jeaffreson: Op. cit., 83.

5 T. S. Perry: The Evolution of the Snob, Boston, 1887, pp. 57-60.
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and rancor which obtained among some members of the profession

can be sensed in the virulent character of their medical contro-

versies, which form such a large segment of eighteenth century-

pamphleteering. On December 28, 1750, Drs. John WilHams and
Parker Bennet, of Jamaica, having become involved in a wrangle

about their respective views on bilious fever, came to blows, and,

the next day, proceeded to a desperate hand-to-hand combat with

swords and pistols, which ended fatally for both.^ It is said that

Johann Peter Frank was so disgusted with the behavior of doctors

in consultation that he advised the calling in of the police on all

such occasions (Jacobi). In 1799, the Medical and Chirurgical

Faculty of Maryland imposed a fine of ten dollars upon any mem-
ber guilty of disorderly conduct in its meetings, with orders to

eject him, if necessary (Cordell-). But these cases are hardly typ-

ical. The general tendency of the age was toward sobriety, ur-

banity, extremely artificial manners, and the control of the Ijody

by the mind. The eighteenth century physician of better type

was in position to make large sums of money without using his

profession as a trade and enjoyed social and cultural advantages

far above the average. Let us glance for a moment at some of the

fashionable London practitioners of the period. In England,

Garth was the idol of the Whigs, Arbuthnot, of the Tories. Sir

Samuel Garth (1661-1719) was the only physician who belonged to

the famous Kit-Kat Club, and, while making a name for himself

in literature and taking an occasional hand in politics, had no mean
success as a practitioner. John Arbuthnot {''Martinus Scriblerus")

(1667-1735), the author of "The History of John Bull," was the

friend and familiar of Pope and Swift and eventually became phys-

ician to Queen Anne. Sir Richard Blackmore ( -1729), al-

though a total failure as a poet, was accounted one of the most

successful men in the medical profession, the oracle of the wealthy,

whom he emulated-in "style." Sir Hans Sloane (1660-1753), the

first physician to be made a baronet, enjoyed the highest scientific

and professional reputation, was a founder and later secretary and
presid(>nt of the Royal Society, and his museum and library, after

his death, became the nucleus of the present British Museum col-

lections. John Radcliffe (1650-1729), although of humble origin,

was ajipointed physician to Princess Anne of Denmark, which

position he lost through his arrogant demeanor. He had financial

luck from the start, commencing practice about the time that Rich-

ard Lower was losing ground, and was making more than twenty

guineas a clay at the end of his first year. He was a Jacobite, and,

' .J. Williams and P. Bennet: Essays on bilious fever, London, 1752.

-Cited by G. W^-the Cook: The history of medical ethics, New York
Med. Jour., 1915, ci, 140; 205.
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says .)(':itTi"(\'^()n, "(•out rixcd liy his sliicud liiiiiioi', arropiiit sim-

plicity, and imiucasiiialilc insolence to hold liolh \\ hifis and 'I'ories

in his i;rasp. 'I'hc two tactions of tlie aristocracy howcnl heton!

him." His disposition was somewhat soured hv the fact that he

had been once jilted and once rejected in a proposal of marriaj^e,

yet, though he pretended to he miserly, he was fre(iuently {2;enerous

with his money. After liberally providing for his relatives in his

will, he l(^ft funds to Oxford for the prescnit foundations known as

the HadelilTe Library, the Kadclilte Infirmary, the Hadclilfe Ob-

servatory, and the Hadcliffe Travelling Fellowship. Toward the

close of his life, he took a fancy to young Richard Mead (1673-

1754), who flattered his vanity and so inherited his practice.

"Mead, I love you," said Hadcliffe, "and I'll t(^ll you a sure secret

to make you a fortune—use all mankind ill.'' Mead was a com-

plete contrast to his predecessor—a scholar where Hadcliffe w'as

ignorant of books, courtly and polished where RadclilTe was crude

and ovcrixniring. "Dr. Mead," said Dr. Johnson, "lived more
in the broad sunshine of life than almost any man." Through

Radcliffe's influence, he was summoned to the death-bed of Queen

Anne, and he became the most prosperous practitioner of his time,

making in one year as much as £7000. Upon moving into Rad-
cliffe's house in Bloomsbury Square, he inherited the latter's famous

gold-headed cane, which passed successively' through the hands of

AskeW' , Pitcairn, and Baillie, and is now^ in the Library of the Royal

College of Physicians. Mead afterward moved into a handsome
establishment in Ormond Street and lived to be eighty-one. After

him came such men as Heberden, Lettsom, Fothergill, Parry, and
the Hunters.

On the continent we find Werlhof, court physician at Hannover, and, after

the battle of Dettingen (June 27, 1743), physician in ordinary to George II.

He was .succeeded by Zimmermann and Wichmann, who, says Baas, flourished

a barber's bowl before he entered the gymnasium. In Leyden, Boerhaave
was preeminent; in Halle, Stahl and Hoffmann, and later Reil; in Berlin,

Heim; in Jena, Hufeland; in Vienna, van Swieten and de Haen; in Paris,

Theophile de Bordeu; in IVIodena, Torti; at Pavia, Borsieri de Kanilfeld and
Peter Frank; in Geneva, Tronchin; and in Lausanne, Tissot.

All these physicians were fortunate above the average, and one

characteristic seems common to most of them. As they were not

specially exposed to commercial competition and the petty human
traits it brings forth, they could afford to be charitable in the best

sense. No other single group of physicians was probably so gen-

erous to the poor. Take, for example, this little note which Garth

scribbled to Sir Hans Sloane:

"Dear Sir Hans:
"If you can recommend this miserable slut to be fluxed, you'll do an

act of charity for, dear sir,

"Your obed* ser*

"S' Garth."
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or this of John Hunter to his brother WiUiaui:

"Dear Brother:
"The bearer is very desirous of having your opinion. I do not know

his case. He has no money, and you don't want any, so that you are

well met.
"Ever yovu's,

"Jolin Hunter."

Rough kindness this, yet it shows a degree of fraternal confi-

dence between physicians which seldom exists to-day, and toward

the humble poor the sentiment of Empedocles:

"Thou art my friend, to thee

All knowledge that I have,
All skill I wield are free."

That this sentiment was reciprocated by the mass of mankind

we need no better evidence than the experience of Jenner, or the

extraordinary popularity of such books as Tissot's Avis au Pewple

or Hufeland's Makrobiotik.

One of the kindest and most li1:)eral of the eighteenth century

physicians was Richard Brocklesby, who, in 1788, gave Edmund
Burke £1000 with an offer to repeat the gift "every year until

your merit is rewarded as it ought to be at court"; who encouraged

Young and who offered to settle £100 a year upon Dr. Johnson for

life. Boswell records that "a grateful tear" gathered in Johnson's

eye, "as he spoke of this in a faltering tone." In 1792, Benjamin

Thomson, Count Rumford (1753-1814), of Woburn, Mass., estab-

lished the People's Soup Kitchens at Munich, with provision for

warm meals for school children, the first venture of this kind.

Another side-light on the social status of eighteenth century physicians is

afforded by the incomes they made and the fees some of them received.

The guinea came into currency in Restoration England in 1660, and this

afforded an opportunity to raise the doctor's fee from a noble or angel to this

sum, a fee which has persisted even to our day, although the guinea ceased to

be coined in 1813 (Power). Mead commonly charged a guinea as an office fee,

two guineas or more for a visit to patients in good standing, and, like Rad-
diffe, he wrote half-guinea prescriptions for the apothecaries while sitting in

his cofTee-house, without seeing the patient. His average income was between

£.o()()() and £6000 per annum, which had a purchasing power of over three

tim(>s its value in modern money. Mead attended to Freind's practice when
the latter went into politics, and handed him 11,400 guineas as the amount
collected. Radcliffe's consultation fee at Bow was 5 guineas. Later on, we
find Fothergill making £.5000 a vear and Lettsom £12,000. Baas considers

:^0()0 to 4000 marks (.122.50 to .SSOOO in present value) as a mediocre eighteenth

centurv income in a citv of size, and he states that, in 1782, Heim, in Berlin,

got 4200 marks from 784 patients, 6600 marks from 383 patients in 1784,

2(),400 marks from 1000 patients in 1790, and by 1805, his aimual income had

gone up to 36,000 marks. ()rra\is, in Moscow, was making 90,000 marks in a

short time.! The phenomenal fee (jf the period was that acquired by Thomas
Dimsdale for inoculating Catherine of Russia and her son, viz., $50,000, with

1 Baas: Op. cil., pp. 745, 751, 763.
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$10,000 additional for travcliiifi cxix'iiscs, a pension of $2r)00 foY life, and the
rank of baron of I lie cnipirc. t^>uaiin jiot a pension of SIO.OOO pvr annuni and
was niatlc a haron for liis consultation witli .lose])!) II. I'luvcrsity jirofcssors

wiTo also well paid. Haas a.ssunics an avcratic .salary of ;5000-7.")l)b marks for

tho North (Icrnian universities, hut points out that the cost of conifortahle
living was al)out (1000 marks annually in llaiuiover and 7500 in Berlin. I)e

Haen pot 10,000 and Johann I'eter Frank 9000 marks in Vienna, Morj^atini
about StaOO in Padua. Frank p)t 34'2 marks as court j)hysician at liaden,
i;>70 marks and many penjuisities as j)hysieian in ordinary to the Bishop of
Sjiever, and '.XiOO marks as imi)erial i)hysician in Russia.

Three new editions of the London I'harmacopci'ia were issued durinfj; the
eiphteentli century, (>ach of them characterized i)y chanties which .show the
status of therapeutics and the gradual advance of ijliarmacology.' The
fourth PharmacojjaMa (1721), edited by Sir Hans 81oane, drops many of the
old .syrups and waters, but retains theriac, the extracts of excreta and otlier

animal products, and introduces stramonium, gamboge, Secale cornutum,
hepar. ijiecac, tartar emetic, lunar caustic, lime-water, Ethio])s mineral, spirit

of .sal volatile, iron .suli)hate, tincture of perchloride of iron, and other inorganic
pre])arations. The fifth London IMiarmacopfeia (1740), revised by Mead,
Heberden. Freind, and others, professes to condemn the old ustrologic and
folk remedies, and while it drops human fat, .spider-webs, moss from human
skulls, unicorn's horn, virgin's milk, bones from the stag's heart, and the like,

still retains mithridat(>, theriac, crabs' e.yes, wood-lice, pearls, bezoars, vijKTs,

coral, etc. Syrui)s and medicated waters diminish in number, but there are
manj'' new tinctures, including those of valerian and cardamoms. Glauber's
salts, sweet .spirits of niter, syrup of squills, liquor potassae, and potassiinn
acetate are a(lded. One vear before this pharmacopoeia was printed, William
Heberden published his famous essay, Antithcriaka (1745), in which he
showed that the belief in the efficacy of theriac and mithridate was based upf)n

a ti.ssue of absurdities, since the actual formula for theriac fomid in the cabinet
of Mithridates after his death called for 20 leaves of rue, 1 grain of salt, 2 nuts,
and 2 dried figs, a striking contrast to the long-winded recipes for its com-
position which had been imagined by later authorities.- Heberden successfully
ridiculed these nostrums out of existence, but it was too late to make any
changes in the Pharmacopoeia of 1746. The effect of his destructive criti-

cism appears to advantage in the sixth Pharmacopoeia (1788), in which prac-
tically all the animal materia medica has disa])peared, along with theriac and
mithridate; while among the new drugs and compounds added are aconite,
arnica, castor oil, Colombo, cascarilla, kino, quassia, magnesia, senega, sima-
ruba, ether, tartrate of iron, oxide of zinc, Dover's powder, Hoffmann's ano-
dyne, Huxham's tincture, James' powder, spiritus Mindereri, sarsaparilla de-
coctions, compound tincture of benzoin, extract of chamomile, tincture of
opium, and "tinctura opii camphorata" (paregoric). Of these, kino and
catechu were introduced bv Fothergill, Colombo by Gaub, quas.sia by Daniel
Rolander, .senega by John Tennent of Virginia. Dover's powder was intro-
duced by the famous buccaneer physician, Thomas Dover (1660-1742), who
was once in residence with Sydenham, and, in 1709, rescued Alexander Selkirk
(Robinson Crusoe) from the island of Juan Fernandes. Dover's formula for
his "diaphoretic powder" is given in his "Ancient Physician's Legacy to His
Country" (1732). Digitalis was introduced by William Withering in 1785, but
did not appear in the London Pharmacopoeia until 1809. Stoerck of Vienna
rnade careful .studies of conium, stramonium, hyoscyamus, colchicum, Pulsa-
tilla, clematis, and recommended their use (1760-71). Thomas Fowler intro-
duced his solution of arsenic in 1786. Compound licorice powder was the in-

^Wootton: Op. cit., ii, pp. 65-67.

- Mo.st remarkable of these was the complex thcriaque celeste of Strass-
burg, the formula of which, as given by Marc Mapp (1695), was repeated in

the Strassburg pharmacopoeias of 1725 and 1757 and charmingly represented,
as a lay-out in colors, in an advertisement of the Strassburg druggist Stroehhn
(1744). See E. Wickersheimer: La th(5riaque celeste, Paris, 1920.
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vcntion of E. G. Kurella of Berlin, and first appeared in the Prussian i)harnia-

coptt'ia in 1799. In 1724, P>iedrich Hoffmann discovered a mineral sj)ring at

Seidlitz, Bohemia, which owed its medicinal properties to a combination of

magnesium and sodium sulphates; but of "Seidlitz powders" only the name
remains attached to the present formula, which was patented by the Bond
Street chemist Savory in 1815. Many phy.sicians of the eighteenth century,

including Hoffmann, Stahl, Sloane, and Mead, made money by selling prepara-

tions with secr(>t formulas, and a token of the popular faith in drugs was the

large-sized mcnlicine spoon which often formed part of a bride's dowry. In this

period, botli physicians and surgeons compounded and dispensed their own
remedies, and, as the practitioners themselves were usually "family doctors,"

their incidental charges were made for their prescriptions and not for their

visits. This largely accounts for the terribly long-winded prescrijitions which

abound in the eighteenth century, and, as Billings remarks, the surgeons "kept

on ];)rescribing and using their oils, ointments, plasters, vulnerary drinks,

etc.," for similar reasons. i That English clergymen dabbled in therapeutics is

l)lain from the lucubrations of Bishop Berkeley on the virtues of tar-water

(1720-48) and John Wesley's PriviUivc Phijsick (1747).

Except in France, the status of surgery, during the greater

part of the eighteenth century, was exceedingly low. The French

surgeon owed the improvement in his social condition to the

fistula of Louis XIV and its successful treatment by Fehx, which

made the latter, and his successor, Mareschal, royal surgeons.

In 1724, IMareschal obtained from Louis XV the creation of five

chairs of surgical instruction at St. Come. The Paris Faculty

immediate^ went into revolt and, in spite of the king's order,

made a pubhc demonstration against St. Come.- Decked out in

th(>ir scholastic robes, the physicians, headed by the dean of the

Faculty, preceded by a l)eadle and an usher, marched to St. Come
in solemn array, in spite of the Ijitter cold weather, the snow and

sharp sleet, which made their red rol)es almost unrecognizaljle.

Cheering one another on with cries and oaths and followed by a

great crowd of people, they at length ranged themselves in a long

line against the wall, while the dean presented himself at the door

of the College accompanied by the only anatomist of the Faculty,

who stood behind him holding a skeleton. Cries and impreca-

tions, knocks, and threats to break down the door, were only

greeted by the jeers of the students from within, and, when an

usher tried to make himself heard in the matter of what the svn--

geons owed to the physicians, the people suddenly turned against

these formaUties, which they had once respected hke a religion,

and drove the doctors away without regard for their furs and costly

raiment. Two steps more put the surgeons on a social and scien-

tific level with the doctors, viz., the foundation of the Academy
of Surgery, the first session of which was held on Deceml)er 18,

1,1. S. Billings: The Hi.storv and Literature of Surgery (in Dennis's

"System"), New York, 1895, i, 70.

^E. Forgue: Montpellier mcd., 1911, xxxiii, 10, 11.
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1731, ami the oi-diiiaiicc of Louis W illA'.i), (k^livcriiifj; the sur-

geons from luitlicr association witli l)arl)ers and wig-inakcrs, who
wore forl)i(l(l('n to piact isc, and dcclaiinfi; that no one could bo a

master in sur<i;ery without l)ein<i a master of the arts. This was
the French sur<»;(>on's dcn-laratioii of independence. Henceforth,

he was a lettered man, prcpaicMl for his hfe-work by a special

scientific echication. The Kins; was inspired to make this wise

move by La Peyronie, tlic eminent Montpc^lher surgeon, who,
with ]\Iareschal, had founded the Academy of Surjicry and, in

fact, devoted his entire fortune to the advancement of his beloved

art.

In addition to Marosohal's fivo siirfiical profcss()rslii])s of 1724, La Peyronie
founded a sixth at his own oxix-nse, witli an assistant to each i)rot"essor, and
also o})taine(l four ehairs of surtjorv for Alontix'llier, hiyinj;; u))on eaeli in-

cumbent the obligation of leeturin^ on obstetrics to both surgeons and niid-

wivos. In his will, he left a Icfjacy of aimual jjrizes in surjiery, his two houses
in the Grande Rue, and 100, ()()() fraiuis to build the aniyihitheater ot St.

Come, now the ]k)urse and the (^hainber of Commerce. It was due to La
Peyronie that Paris became the surgit-al center of the workl in the eifrhteenth
century.

During the French Revolution, the 18 medical faculties and
15 medical colleges of France were abolished l)y vote in 1792,

and along with them the Societe royale de medecine (founded 1776)

and the Acadeniie de chirurgie (1731). This was modified in 1794,

bj' the creation of EcoJes de mnte, the title of "health officer"

{officier de sarde) being substituted for that of "doctor." All

distinction between physicians and surgeons as separate guilds or

cliques was broken down, and practice was thrown open to every-

body who could pay for a license. Hospital internes, externes,

physicians, and "ordinary professors" were appointed by com-
petitive trials (concours), and medical societies became Societes

libres de medecine. The Ecoles de sanie were created to supply

the urgent need for military surgeons for the armies of the Re-
public, and the schools at Paris, Montpellier, and Strassl)urg were,

in reality, schools of military medicine. It was soon foimd that

this chaotic scheme was fatal to further progress, and under the

Consulate, the medical and surgical faculties were restored (1803-

04), with the revival of examinations and diplomas. The concours

were finally abolished by the Bour})ons after 1821.'

In eighteenth century England, there were no surgeons of

first rank before the time of Pott and Cheselden, Hunter and
Abernethy.

^Baas: Op. cit., pp. 749, 760, 774. For a specimen "examination" of

1803, with the illiterate answers given, see E. Wickersheimer: Paris med.,
1912-13, suppl., 749-751.
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On June 24, 1745, through the good offices of Mr. Ranby, serjeant surgeon

to the king, the surgeons were formally separated from the barbers as the

"]Mast(n-s, (;ov(M-iu)rs, and Commonalty of the Art and the Science of Surgeons

of London," and it was declared to be a penal offense for any one to ])ractise

surgery in London or within a radius of seven miles from it, without being duly

examined and licensed by ten of their number. In getting rid of the barbers,

the surgeons left them the hall, library, and plate, only appropriating to them-
selves the Arris and Gale endowments. By 1790, the company of surgeons had

a local habitation, but Mr. Gunning, the master, reminded them that "Your
theater is without lectures, your library room, without books, is converted

into an office for your clerk, and your committee room Ls become his parlor. "i

In ISOO the Corporation of Surgeons was rechartered by George III as the

pres(>nt Royal College of Surgeons of London, and, in 1843, this body became
the Royal College of Surgeons of England. Cheselden began to lecture at St.

Thomas's Hospital about 1720, Pott at St. Bartholomew's in 1763, and there

had been some haphazard lecturing on anatomy in the latter institution from

the year 1734 on. The London Hospital began to take in students in 1742,

and was fully organized in 17S5. When Guy's Hospital was opened to students

in 1769, it was agreed that all surgeons of the hosjMtal should lecture on their

subject now and then. In those days "students went for their anatomy to

Windmill Street, for their midwifery to Queen Street, and for their 'Chymistry,

Materia Medica and Practice of Physic' to that new home of other delights

—

Leicester Square." The fees were £50 for one year's dressing under a surgeon

and £25 for "walking the hospital" (Charles^). Surgical teacliing in Edinburgh
began vaguely with the Monro dynasty, whose whole concern was anatomy.
The only Edinburgh surgeons of prominence were Benjamin and John Bell. The
latter's unfortunate passion for controversy kept liim out of the Royal In-

firmary and thus deprived students of the only surgeon who could have

tnught them properly. In Ireland, the guild of barbers chartered by H(>nry

\I in 1446 was combined with the surgeons byihe charters of Elizabeth
' 1572) and James II (1687), but they began to break asunder in 1745, and in

1784 the surgeons were given their own autonomy through the creation of

the Royal College of Surgeons in Ireland. Through a bequest of Sir Patrick

Dun (1704), president of the College of Physicians in Ireland, medical and
surgical teaching was begun in Dublin in 1714.

In Germany, there was little advancement of the surgeons'

status before the time of Frederick the Great. Heister's illustrated

treatise, printed in the vernacular (1743), was, it is true, the most

popular surgical work in the eighteenth century, but Haller lectured

I

and wrote on the subject without having performed an operation

I in his life, and there was no adequate teaching until Richter Ijegan

to lecture at Gottingen in 1766 and von 8iel)old at Wiirzlnu'g in

1769. Surgical practice was mainly in the hands of the barber,

the executioner, and the strolling bone-setters, cataract-couchers,

herniotomists and lithotomists, of whom the famous Dr. Eysen-

barth was the type. In Goethe's Autobiography, the barber who

I

shaved his father is styled der gute Chirurgus. Even Theden,
' Surgeon General of the Prussian Army, was once a barber. The
barber's apprentice was usually an illiterate lad, practically a

servant in the household, advertised for as a bond slave if he ran

' Cited by Billings, op. cit., p. S3.

2 J. A. M. Charles: Univ. Durham Coll. Med. Gaz., Newcastle, 1916,

xvi, 59.
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awny. SupcM'stilioiis Ix-licf in clKiiins and itia^ic jirovaiUnl, and the

(>X(M'uti()nrr was hclicxcd to \\n\v a comijact with tlio devil, power

to deal with disivises caused l)y witeherail, and, from his oeeasional

duty of breaking;- hones upon the wheel, he was credited with a

special talent for setting!; Iracturcs and dislocations. Judicial

torture was, in fact, still very conunon in the eighteenth centuiy,

and ajiproved of, for instance, by Maria Theresa.^ Even Frederick

the Clreat, in 174 1, allowed the Prussian executioners to treat

wounds, ulcers, and fractures on the ground that, if competent,

they were better for the uncared masses than bungling surgeons or

no surgeons at all.- Indeed, owing to the great need for competent,

surgeons in the Prussian Army, the Tlicatruni Anutomicum at

Berhn (founded in 1713) was expanded in 1724 to include a Col-

legium mcdico-chirurgicum, and the Charite Hospital at Berlin

was founded, in 1727, by Friedrich Wilhehn I to furnish clinical

instruction to the students at the Collegium. But Frederick tiic!

Great, in liis Silesian campaigns, still found his army sadly defici(Mit

in surgeons, and not only sent medical cadets to Paris and Strass-

burg to complete their surgical education, but, in 1743, engaged

12 French surgeons, with assistants, to look after his troo])s.

The Prussian Army surgeon of the day was ranked above a drum-

mer and ])eneath a chaplain. Being a barber's apprentice, he had

to shave the officers, and if he proved delinquent in line of duty, he

could be beaten with sticks at their instance. The general igno-

rance and incompetence of these army surgeons gave so much dis-

satisfaction that, in 1785, under Surgeon General Gorcke, the

Collegium Aledico-Chirurgicuni was converted into a Medico-

Chirurgical Pepiniere, devoted exclusively to the education of army
surgeons and retaining its connection with the Charite. This

institution w^as also known as the FriedricIi-WUhelms Institid

and, since 1895, has been called the Kaiser-Wilhelms Akademie.

The leading Prussian Army surgeons of this period were Holtzendorf, the

first surgeon general (1716); Schmucker, who left some valuable collections

of surgical cases (1774-82); Bilguer, who filed the first brief for a conservative
attitude toward amputation (1761); Theden, who was an early advocate of

methodical bandaging, and Gorcke, who reorganized the Prussian Army
medical department. In October, 1810, the University of Berlin was opened

1 Her codification of laws, the Consiitutio criminalis Theresiana (1768),

was as iron-clad in this respect as the earlier code of torture of Guazzini (1612),

and while the practice was abohshed by Frederick in Prussia in 1740-54, and
in Saxony in 1770, it was not until 1776 that Maria Theresa consented to do
away with it. Austria owes this advance to the humanitarian wTitings and
efforts of Ferdinand von Leber and Joseph von Sonnenfels. See Max Neu-
burger: Wien. khn. Wochenschr., 1909, xxii, 1075-1078, and H. Schneickert:

Arch. f. Ivrim.-Anthrop., Leipz., 1907, xxvii, 341-345.

- For the surgical status of the executioner in the eighteenth century, see

K. Caroe, Janus, Amst., 1897-8, ii, 309-312.
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witli such mon as Hufeland, Roil, Ernst Horn, Riidolplii, and the elder Graefe

in the medical faculty, and here many of the young army surgeons of the

Fepiniere, including Helniholtz, were educated. In 1748 a similar Collegium

mi'dkn-chirurqiciim was established at Dresden, and in 1785, under Joseph II,

the Medico-Chirurgical Academy or Josephinum was founded at Vienna, in

charge of Branil)illa, for instruction in military medicine, with permanent
military lios{)itals at Prague, Budapest, Briinn, and other cities. The pupils

at the Josephinum, like those in Berlin, were usually barbers or sons of poor

ofiicials, but these institutions undoubtedly did most to elevate the status of

surgery in Prussia, Saxony, and Austria. The Vienna school of ophthal-

mology was established, under royal patronage, by Michel Barth, in 1773.

In Russia, Peter the Great, who visited Boerhaave and Riiysch,

tried to nationahze medicine, and to this end built the first hos-

pital and medical school in Russia (copied from the Greenwich

Hospital) in 1707. Being of wood, this structure was often burned

down and as often rebuilt, in spite of the gruml)ling of the ecclesi-

astics who "had to find the funds." There were 50 pupils in 1712,

but the constant disputes between Synod and Senate aljout finances

ltd to the neglect of the hospital, and it gradually fell into ruins.

In 1754, under Elizabeth, it passed into the hands of the Mihtary

(V)llegium, the War Department of the period. The students were

clad in a caftan or long cloak, a camisole, and breeches. There

was much brawhng and drunkenness among them, they were often

Hi!)jected to imprisonment or beating with the knout, and from

vai-ious side-lights upon this period in literature and painting,

some of them may have answered to the thumb-nail sketch of the

Russian poet

:

.

"Buried in his cravat, his coat reaching dowTi to his heels,

Heavily mustached, with a dull look and a falsetto voice."

Peter the Great opened the St. Petersburg Admiralty Hospital in 1716, and,

in 1717, the Dry Land Hospital, which was rebuilt in 1733. In 1799, the

Russian Army Medical Academy was founded, and the ancient hospital and
medical school became the purely military institution which it is to-day. In
17()3, the seventeenth century Apieka became a Collegium viedicum under an
"Archiater," the first of these being a Scotchman, Robert Erskine, who was
also "Leib-mcdik" of Peter the Great.

A prominent feature of the bureaucratic machinery founded
l)y Czar Peter was the institution of the "tchins" in 1722, con-

sisting of a series of grades of nobility conferred upon the tchinov-

niks, or public servants, a very complicated scheme of degrees of

^icntility and precedence. Under this system, still in vogue, med-
ical men may rise to almost any rank.^

The administration of military medicine became, in the eighteenth cen-
tury, a function of government. Limited periods of enlistment, strongly ad-
vocated by the Marechal de Saxe in 1732, were carried out in England (three-

year periods) in 1755, and permanently adopted by Venice (1766) and in the

1 Lancet, Lond., 1897, ii, 354-361.
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British Army in 177r>. Medical cxaniinalion of rocrnits was rarriod out in

France during 17"_Mi-7"), a<lopted by Prussia in 17SS and hy iMif^land in 17'.ll).

Uejiular j;overnuient l)arracks for tr()o])s were substituted for l)iiletin)i; and
tlieir livfiienic requirements were discussed l)y all writers on the art of war and
military medicine, as were also the clothinji, rationing; and food-su])i)lies dl

tro()i)s. The connnon daily ration was 2 lbs. bread, 1 lb. moat, 1 pint wine or

2 j)ints beer. In 179'.), this i.ssue was made at the expense of the French
flov(>rnment and not out of the soldi(>r's pay. Army hospitals were put under
military refiulation by the French in 171S and by the F^ifilish in 17()2. Schools
of military medicine, such as the I'russian Pepiniere (17S.")) or the Austrian
Jo.sephinum (17S.")), were established, and the first journal of military medicine
appeared in France in 17()6. Red Cross afjrec>meids were effective at the battle

of Dettinpen (174:5) and the Bridge of Lodi (179(i). At the lierlin exi)ositi(iti

of military medicine in 1914, five precursors of the (Jeneva Convention, be-

tween 1743 and 1S()4, were i)lacarded. In 174S, the British Army had flying,

fixed and convalescent hospitals. Disposition of the wovmded, even in Marl-
bormijih's time, being like that at the siege of Metz (15,52), attemj)ts were
made to devise jjlans for evacuati(m which would not interfere with militai y
movements. These came to a remarkable focus at the battl(> of P'ontenoy
(May 11, 1745), where, as Heizmann says, the woimded were treated on the
front line by regimental surgeons, then collected at ambulance stations, where
capital operations were performed and to which the walking wounded came,
and finally tran.sferred to general hospitals in near cities, or to cities further
back, when these became overcrowded.^ Yet during the Seven Years' \\ ,ir

(175()-(53), due to Frederick's methods of flank and frontal attack in close

order, and of volley firing at close range, rescue of the wounded during a battle

was impossible.

Among the important scientific societies of the century were the Royal
academies at lierlin (1700), Gdttingen (1751), and Munich (1759); there were
founded also the Paris Academic do chirurgie (1731) and the medical societies

of Edinburgh (1737), London (1773), Paris (1776), the Physical Society of

Guy's Hospital (1771), the Society for Improvement of Medical Knowledge
(1782), the Society for Improvement of Medical and Surgical Knowledge
(1783), both of which published transactions, the Lyceum Medicum Lon-
dinense (1785), the Abernethian Society (London, 1795), and the Royal
College of Surgeons at London (1800). An exclusive "Medical Society" of

seven members (1752), dominated by William Hunter, published six volumes
of valuable "Medical Observations and Enquiries." Of medical libraries'

Lanci.si founded the Biblioteca Lancisiana at Rome (1711), and in 1733. the

Faculty of Medicine of Paris, which po.ssessed only 32 books, acquired from
Frangois Picote de Belestre, some 2273 volumes, the nucleus of its present

splendid collection, the largest in the modern world.^ Similar collections by
Sir Hans Sloane and John Radcliffe were the origins of the Library of the
British Museum and the Radcliffe Camera at Oxford. The earliest of the

medical periodicals of the eighteenth century was Der patriotische Medicus
(Hamburg, 1724-26), which was followed by about 80 others, of which 55
were German, 3 French, 4 English, and 1 American. It is in the files of many
of these forgotten periodicals, Sudhoff thinks, that the un-nTitten cultural

history of eighteenth century medicine is to be found.'
The principal advances made in medical education in the eighteenth

century were in anatomy and clinical medicine. Before the time of John
Hunter, surgery was well taught only at Paris; before the time of the Monros,
anatomy flourished principally on the continent. Berlin and Strassburg seem
to have had the best opportunities for obtaining material for dissection. A

iC. L. Heizmann: Ann. Med. History, N. Y., 1917-18, i, 294-300.

2 For its history, see A. Chereau: Notice sur I'origine de la Bibliotheque

de la Faculte de medecine de Paris, Paris, 1878.

^ For further details, see the histories of medical libraries and medical

journalism by the present writer in Stedman's Reference Handbook, N. Y..

1915, V, 706; 901.
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Thcatriim anatomicum was founded at Berlin in 1713, was specially favored
by medical leo;islation, and, by 1786, was supplied with some 2(30 dead bodies
of suicides and workhouse paupers. It was nmeh frequented by foreif^ners.

In Strassburg, under Salzmann, there were daily dissections and thrice weekly
demonstrations as early as 1708, and he is said to have had 30 cadavers in 1725,
and GO in 1760, affording opportunities even for surgical work on the cadaver.
At Tiibingen, however, Haller, the student, did most of his dissecting on dogs,
.ind, in Paris, he had to flee for his life for body-snatching. At Leydcn, Albinus
tiot only one cadaver a year and Friedrich Hoffmann, at Halle, only 20 bodies
ill twenty-four years. In Prague, there were only three dissections during
tlie jM'riod 1692-1712; in Vienna, there was hardly a dissection as late as 1741,
although an anatomic theater had been opened in 1718. In Great Britain
rliairs of anatomy were established at Edinburgh (1705), Cambridge (1707),
(ilasgow (1718), Oxford ("lecturer on anatomy," 1750), Dublin (1785), and
the four cadavers allotted to the Company of Surgeons (1540) and the College
of Physicians (1565) had been increased by Charles II to six. The first pro-
fessor of the subject was Robert Elliot, who assumed his Edinburgh chair in

1705, at an annual salary of £15, and resigned in favor of Monro prifuus in

1720. The matriculation tickets and certificates of attendance at Edinburgh
in the early days were written or printed upon the backs of ordinary playing
cards. The ticket of Ralph Asheton, of Philadelphia, to the second course of

anatomy in 1758, is made out upon the back of a deuce of spades (Packard').
I'^ven under the Alonro dynasty, instruction was very rudimentary, the whole
demonstration being done upon a single cadaver, while the vessels and nerves
w(Te studied in a fetus and surgical operations taught upon a dog. The dis-

secting rooms of the time, as depicted in old engravings, were unwholesome
places. Jesse Foot recalled five lecturers on anatomy who had died of "putrid
myasma" from foul cadavers furnished by the resurrection men. John Bell,-

in his reply to Gregory's diatribes, gives some grim details of bungling, incom-
jx'tent surgery as a result of anatomic ignorance. In one operation for stone
(1808) the patient was kept in intense suffering for over thirty minutes, and,
even then, the stone could not be extracted, although the normal time limit for

a lithotomy in those pre-anesthetic days was about five minutes, and Cheselden
usually did it in three. In Italy, before the time of Scarpa, Felice Fontana's
wax preparations^ were used in lieu of cadavers for teaching purposes, and in

Spain, until the middle of the century, there was no anatomic teaching at all.

With such a great leader as Linnaeus, it was natural that botany should
have been extensively cultivated in this period. In England, Fothergill,
('ruikshank, and others had private botanic gardens of their own. Kew
(iardens was established as a royal preserve about 1730, and a Physic Garden
was added to it in 1759, with William Alton, and later. Sir Joseph Banks, as
managers. Other gardens were established at St. Petersburg (1713), Vienna
(1754), Cambridge (1762), Madrid (1763), St. Vincent (1764), Coimbra (1773),
Calcutta (1786), Sydney (1788); and the garden of the Royal Dublin Society
at Glasnevin was opened about 1796. It is said that there were about 1600
I)otanic gardens in Europe at the end of the eighteenth century. The interest
ill botany in the New World is sufficiently evidenced by the generic names
Claytonia, Coldenia, Kuhnia, Gardenia, Mitchella, Bigelowia, Mar.shallia,
i'artonia, etc., which were bestowed upon colonial plants by Linna?us antl
others in honor of American botanists (H. A. Kelly').

1 Packard: History of Medicine in the United States, Philadelphia, 1901,
plate opposite p. 1.58.

- John Bell : Letters on Professional Character and Manners, Edinburgh,
1810, pp. 590-592.

3 The Museum of the Abbate Felice Fontana (1730-1803) was the most
famous anatomic collection of its kind in the eighteenth century, containing
over 1,500 preparations in wax, many of them made after Mascagni's prepa-
rations. These still exist, "beautiful to look at, but inaccurate and of Uttle
scientific value" (J. S. BiUings).

*H. A. Kelly: Jour. Am. Med. Ass., Chicago, 1911, Iviii, 437-441.
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l'',xc(>pt at Lcydcii, tlicic was no clinical instruction on the coiitiiu'iit

viiitii 174"), wlicn an ainhulatory clinic was cstahlislicd at rranui', wliicli lasted
about one year. In 174"), van Swieten orjianized a clinic at X'ienna, consistinji

of twelve beds at the Hiirnerspital, in charge of de llaen, who i)ublished clinical

n'ports of the work. The example was followed by liorsieri de Kanilfeld at

I'avia in 1770, at Prague under von Flenciz in 17S1, at (Jottiiifien under Frank
in 17S4, at .lena under llufeland about 179:}. Bedside instruction was reintro-

duced into l'"iance by Desbois de Kochefort in 17S(). In I'jnfrland, chairs of

clinical medicine were established at Mdinburfih in 1741, ;it Oxford in 17S(),

and. about 17r)7, Cullen be^ian to lecture on medicine in lMifi;lish instead of

Latin. The Mnfjlish physician, no doubt, fj;ot a f^reat (l(>al of his early clinical

knowledfie from his association with a patron or preceptor, as we have seen in

the ca.se of Mead, who inherited his practice from RaddilTe. The special

feature of modern English clinical instruction, the hosjiital medical school, had
its befiinninjis in such institutions as (luy's Hospital (172;}), the l'>dinl)urp;h

Hosjiital Il7:}()), or the Meath Ilosjiital (I)ul)lin, 17")t)), and attained a definite

status at the Ixnidon Ilos])ital Medical School (17Sr)), and at St. Hartholo-
inew's under Abernethy (17'.U)). I'rivate instruction, such as that of Smcllie

in obstetrics, C'ullen in internal medicine,. Black in chemistry, or the Iliuiters in

anatomy, surjiery, and obstetrics, was the feature of the period. The private
medical school of Sir \\'illiani Blizard and Maclaurin became, in 1785, the
London Hos])ital Medical School. On Jime 14, 1710, the School of Physic in

Trinity College, Dublin, was foimded by u grant for a chemical laboratory and
anatomic; theater, and on February 22, 1711, Thomas Molyneux was chosen
professor of physic. The scopc^ of this school was further enlarged by the acts

of 1785 and 1800, and, in 1825 it acquired a new set of buildings, which made
the reforms of Graves and Stokes possible. Private instruction in midwif(>ry

was first given by (Jregoire, Sr., in Paris in 1720, but, in 1797, there was a
school for midwives at the Maternite under Baudelocque. Obstetric instruc-

tioTi was first given at Strassburg in 1728, followed by a school for midwives
in 1737, and at Vienna in 1748. The first German institution for the instruc-

tion of male obstetricians was founded under Roderer at Gottingen in 1751, to

be followed by schools for midwives and obstetricians at Berlin (1751), at

Tiibingen (1759), at Berne, under Venel (1782), at Cassel about 1760, at Jena
(1788), at Marburg (1790), and at Wiirzburg imder von Siebold (1778-99).

In p]dinburgh, instruction for midwives was given bj' .Joseph Gibson in 1726,

in England by John Maubray (1724), and Richard Manningham (1736), in

Dublin by Bartholomew Mosse (1746) and, his succes.sor, Sir Fielding Ould
(1759). Mosse's private lying-in ho.spital at Dublin, opened March 15, 1745,

was the first institution of the kind in the United Kingdom. In 1751, Mosse,
a surgeon and obstetrician of philanthropic turn, began the construction of the

Rotimda Hospital, Dublin, which was opened on December 8, 1757. Chairs
of midwifery were established at Edinburgh (1739), at Dublin (1743), and at

Glasgow (1815). The British Lying-in Hospital was founded in 1749, the City
of London Lying-in Hospital in 1750, the Queen Charlotte Hospital in 1752,

and an obstetric polyclinic was opened at Meath Hospital (Dublin) by Fleury
in 1763. In Italy, schools for midwives were opened at Piedmont (1728),

Padua (1769), and Rome (1786). Bedside instruction in pediatrics was in-

troduced by Rosenstein (Stockholm) in 1760 (Jacobi). In 1795 Tromm.sdorff
established a Chemico-Pharmaceutical Institute at Erfurt, which raised

pharmacv to the dignitv of a science. Medical history was taught at the Paris

Faculty "by Goulin (1795-99) and Cabanis (1799-1808), but the chair was
abolished up to 1818, when it was again occupied by Moreau de la Sarthe
(1818-221).

Many new hospitals were built in the eighteenth century, but, in respect

of cleanliness and administration, the.se institutions sank to the lowest level

known in the history of medicine. The principal London ho.spitals were the

Westminster (1719), Guy's (1725), St. George's (1733), the London (1740),

the Middlesex (1745), and the Small-pox Hospital (1746), and there were pro-

vincial hospitals at York (1710), Salisbury (1716), Cambridge (1719), Bristol

1 L. Hahn: Janus, Amst., 1899, iv, 26.
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(1735), Windsor (173G), Northampton (1743), Exeter (1745), Worcester (1745),

Newcastle (1751), Manchester (1753), Chester (1755), Leeds (1707), Stafford

(1769), Oxford (1770), Leicester (1771). Norwich (1771), Birmingham (177S),

Nottingham (17S2), Canterbury (1793), and Stafford (1797). In Scothmd
hospitals were founded at Edinburgh (Royal Infirmary, 1729) (173()), Aberdeen

(1739), Dumfries (1775), Montrose (17S0), Cdasgow (1794), and Dundee
(1795); in Ireland, at Cork (1720-22), Limerick (1759), and Belfast (1797j,

while the earliest of the Dublin hospitals were the jervis Street (1726),

Steevens's (1733), Mercer's (1734), and the Meath Hospital (1756). The
Royal Sea-Bathing Infirmary for Scrofula, a new departure in the treatment of

surgical tuberculosis, was opened at Margate in 1791. Children's hospitals

were founded at London by George Armstrong (1769), and at Vienna by J. J.

Mastalier and L. A. Gohs (1787). The Charite at Berlin (1710), the Albergo

dei poveri at Naples (1751), the Allgemeines Krankenhaus at Vienna (1784),

the Necker (1779), Cochin (1780), Beaujon (1785), and St. Antoine (1795) at

Paris were among the larger hospitals founded on the continent. To Catherine

II, Moscow owed the Catherine, Pavlovski, and Golitzin Hospitals, an insane

asylum and a foundling asylum (1764); St. Petersburg the Obukhovski Hos-

pital (1784), a Foundling Hospital (1770), and a "Secret Hospital" for venereal

diseases (1763), the linen of which was marked "Discretion."

In 1788, Jacobus-Rene Tenon pul^lished a series of memoirs on

the hospitals of Paris/ containing his famous description of the old

Hotel Dieu, which was at that time a veritable hotbed of disease.

There were some 1220 beds, the most of which contained from four

to six patients, and about 486 beds for single patients. The larger

halls contained over 800 patients crowded on pallets, or often

lying about miserably on heaps of straw, which was in vile condi-

tion. Acute contagious diseases were often in close relation to

mild cases, vermin and filth abounded, and the ventilation was

often so abominable that the attendants and inspectors would not

enter in the morning without a sponge dipped in vinegar held to

their faces. Septic fevers and other contagia were the rule; the

average mortality was about 20 per "cent., and recovery from sur-

gical operations was, in the nature of things, a rarity. The same

thing was true of the Allgemeines Krankenhaus of Vienna, the

Moscow Hospital, and many other institutions of size, and it was
not until John Howard had made his exhaustive studies of the con-

dition of European hospitals, prisons and lazarettos (1777-89), and

Tenon had published his report, that any attempts at reforms were

made. Baas says that, in Frankfurt am Main and other cities,

"even physicians declined hospital service as equivalent to a sen-

tence of death." Under Louis XVI and Joseph II, reforms were

finally made in Paris and \'ienna, with a very creditable and sig-

nificant reduction of mortality. One result of Tenon's report was

the foundation of the present Hopital des enfants malades, at the

time, the largest children's hospital in Europe. When the Czar

Paul came to the throne, he was so horrified with the condition of

the Moscow Hospital that he ordered its reconstruction in 1797,

' Tenon: Memoires sur les hopitaux de Paris, Paris, 1788.
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with tlic result th:it the new Moscow I losjiital, with iUTOiniiioda-

tioiis for 12S0 patients, was coiiiplcted in 1S()2. But hospitals

romaiiUHl notorious for unclcanUncss and gcMUM'al (hmgor to Ufc

woll into the nineteenth century, and many porsons ahve to-day

can r(>call the liorror in whicli the_\' were held. 'I'he real an^el of

purity and cleanliness was Florence Nightingale, and there was
no such thing as surgical cleanliness before the time of Lister.

Bad as was the nianagonient of hospitals, the treatment of the

insane was oven worse. They were either chained or caged when
housed, or, if harmless, were allowed to run at large, the Tom o'

Bedlams of luigland or the wdzards and warlocks of Scotland

(Lochiel in Camjibeirs poem). The earliest insane asylums in the

northern covmtries were St. Luke's in London (1751), the Quaker
Asylum near York (1792), and the Narrenthurm, or "Lunatics'

Tower" (1784), one of the show places of old Vienna, where, as in

ancient Bedlam, the public were allowed to view the insane, like

animals in a menagerie, on payment of a small fee. The latter

institution was described by Richard Bright in 1815 as a fanciful,

fovu'-story edifice having the external api)earance of a large I'ound

tower, but, on the inside, consisting of a hollow circle in the center

of which a quadrangular building arose, joined to the circle by
each of its corners. The inclosed structure afforded residence for

the keepers and surgeons. The circular part contained thrive him-

dred patients, "whose condition," says Bright, "is far from b(^ing

as comfortable as in many of the establishments for the insane

which I have visited."^ It was not closed until 1853. Monke-
moUer's researches on German psychiatry in the eighteenth cen-

tury, based on the records of Hanoverian asylums at Celle and
elsewhere,- confirm what Reil wrote of German asylums in his

"Rhapsodies" of 1803, and go to show that the theoretic part of

the science in this period was nebulous philosophic speculation,

insanity being still attributed to yellow and l)lack bile or to heat

in the dog days, while symptoms like exaggerated self-esteem,

jealousy, env}^ sloth, self-abuse, etc., were regarded as causes.

The cases treated were all of the dangerous, unmanageable, or

suicidal type, and no hope of recovery was held out. There was
an extensive exhiliition of drugs and unconditional belief in their

efficacy. A case that did not react to drugs w'as regarded as hope-

less. Melancholia was treated by opium pills, excited states by
camphor, pruritus by diaphoresis, and a mysterious power was

1 Bright: Travels . . . through Lower Hungary, Edinburgh, 1818,

87, 88.

2 MonkemoUer: Zur Geschichte der Psvchiatrie in Hannover, Halle, 1903.
Also: Allg. Ztschr. f. Psychiat., Berl., 1902, lix, 193-210. Also: P.sychiat.-

neurol. Wochenschr., Halle, 1911-12, xiii, 211; 220; 232.
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ascribed to belladonna: if it failed, everything failcni. Other

remedies were a mixture of honey and vinegar, a decoction of

"Quadenwurzel," large doses of lukewarm water, or, if this failed,

"that panacea of psychiatry, tartarus tartarisatus." The costly

aqua benedicta Rolandi, with three stout ruffians to administer

it, a mustard plaster on the head, venesection at the forehead and
both thumbs, clysters, and plasters of Spanish fly, were other re-

sources. Barbarities were kept in the background, but the harsh

methods of medieval times were none the less prevalent. A melan-

cholic woman was treated with a volley of oaths and a douche of

cold water as she lay in bed. If purgatives and emetics failed

with violent patients, they came in for many hard knocks, with a

regime of bolts and chains to inspire fear. A sensitive, self-con-

scious patient was confined in a cold, damp, gloomy, mephitic

cell, fed on perpetual hard bread, and otherwise treated as a

criminal. The diet—soup, warm beer, a few vegetables and salad

—was of the cheapest. There were some attempts at open-door

treatment, such as putting the patients to mind geese, sending

them to the mineral baths at Meyenburg and Pyrmont, or sending

them as harvest hands to Holland {Hollandgeherei). Marriage

was also recommended as a cure.

The Quaker retreat, founded by William Tuke in 1794 at York,

England, was the first attempt at humane treatment of the insane

before the time of Pinel.

In Eniile (1762), Jean-Jacques Rousseau made his famous protest against

the disinclination of French mothers to nurse their own children, as a source

of weakness to the nation. At this time, the rate of iniantile mortality was
appalling. During 1771-77, of 31,951 children admitted to the Paris Found-
ling Hospital, 25,476 (80 per cent.) died before comi)leting the first year, as

against 7601 out of 15,104 during 1820-22. At the Dublin Foundling Asylum,
during 1775-96, only 45 survived out of 10,272 (99.6 per cent, mortality).

Sir Hans Sloane stated that the ratio of mortality of dry-nursed to breast-fed

infants was as three to one, and, in the early nineteenth century, Marshall

Hall said that seven in ten dry-nursed children died. At the British Lying-in

Hospital compulsory feeding at the mother's breast lowered the mortality

60 per cent. The hired wet-nurse had her i)almiest period at the end of the

eighteenth century, usually getting 25 guineas a year or 10 a quarter, and in

order to make money in this way, young unmarried women deliberately had
illegitimate children who were destined to die through baby-farming or in the

foundling hospitals. In England the wet-nurse became a tyrant in the house-

hold until she was put out of business by the nursing bottle. In France, the

evil grew apace and added to the depopulation caused by the lievohition and
the Napoleonic wars. The earliest substitute for mother's milk was water-

pap, made of boiled bread or baked flour moistened. To this panada, Lisbon
sugar was sometimes added. Then followed French bread, IJxbridge rolls,

turtle-doves, and small beer. With clear insight, Michael Und(!rwood (1784)

recommended boiled cow's milk diluted with barley-water, and added rice,

tapioca, and semolina to the semi-solid foods. He curtailed the period of

suckhng to a twelvemonth, introduced Mrs. Relf's nipple-shield, and suggested

a special diet for infants in sickness and fever. Thus artificial infant feeding

had its origin in the eighteenth century. In the early ninete(>nth cc^ntury, the

term of weaning was less than a year, but the attempt to regulate it was given
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up in f:iV()r of suhscMiuciil mixi'd fc("<liiin. ();itinc;il, cowslip tea, hoilcd barley

or star-i)f-aniso in milk and (icrinan lu'cr-soup canu- into vo^iuc, to he fol-

lo\v«^l by sa^io-niilk, arrowroot, "tops and bottoms" (tiny baked and browned
bits of doii^li), isinglass and jellies. "Jjiebiji's Food" (malted milk) and flour

came in in ISllT. 'I'lie original suekinfi-i)ot tie was a cow's horn, already known
in 17S;>, and iiifihly reconunendecl by Heberden. This was followed by the

glass l)ottle, the pai)-boat. and the pap-spoon. The nipple was made succes-

sively of iiarchment and leather, si)onfie, heifer's teats kei)t in sjiirit, wood
and india-rubber. M. Darbo's bilHron came in with the Paris Exposition

(IStiT). and, in ISti'.), C 11. V. Routh introduced a simjjler form, which under-

went the usual improvements.'
Outbreaks of epidemic diseases were more scattere<l and isolated than in

former centuries. Malarial fever, influenza, and scarlatina were often pan-

demic; smallpox, diphtheria, and whoi)i)iiifi-coufih were widely ditfu.sed, but
plaRue, syphilis, erjiotism were far less maiitinant, and with the return of

Halley's comet in 17.")S, ])eo])le befjan to fjet rid of various sujx'rstitious theories

in rc}j;ard to the orij^in of ei)idemic disea.ses. Durinji 17()2-<)."), southern Italy

wjus visited by a series of earthquakes (described by Bafj;livi) which destroyed

some 20, ()()() lives, and the winter of the year 1708^)9 was beset with such in-

tense cold that even Venice was icebound. Lancisi said that this winter was
as fatal to life as the i)est, and the general destruction of vegetation and conse-

quent shortening of the food-supply brought on famine, di.s(>ases of cattle, and
ergotism. Inundations and fluctuations of heat and cold were followed by
epidemics of malarial and typhus fevers in the first (juarter of the century, and
during 172()-5l) the.se gave i)lace to di])htlieria and the exanthemata. At
the beginning of the century the princijial focus of the plague was in Turkey
and the Danube region; by 1703, it was devastating the Ukraine, wh(>nce,

through the war of Charles XII with Russia, it gradually spread to the Baltic

Sea and the Scandinavian countries. Danzig sustained a mortality of 32,599
from January 5 to December 7, 1709, and Prussia and Lithuania lost 283,733
during 1709-10. The epidemic suddenly disappeared after a hurricane which
swept over all Europe on February 27, 1714; but it was again introduced, this

time in the south of France, devastating Provence during 1720-22. It was
again prevalent along the Danube and in the Ukraine (1734), and, in 1743, cost

^iessina (Sicily) 30,000 lives. The most severe epidemic was that at Moscow
in 1770-71, in which the total mortality was 52,000 out of a population of

230,000. This epidemic was checked through the prophylactic measures of

Orraus, but matters were further complicated by the outbreak of a revolution.

In England, Richard Mead's Discourse on the plague (1720) effected the
humane sanitary reform of isolating plague patients outside the city limits,

instead of incarcerating them in their own houses. Typhus or camp fever was,
of course, especially prevalent during all the wars of the century, in par-
ticular the long contest between Frederick the Great and Maria Theresa
(1740-48), the Seven Years' War (1756-63), and the French Revolution
(1789-99), with the events preceding it. One Prussian outbreak of typhus
(1757) was described by the statistician Siissmilch, who was one of Frederick's
army chaplains. Typhus was particularly fatal at Prague (1742), around
Mainz (1760), and, as "famine fever," in Ireland (1740), where a failure of

the potato crop cost 80,000 hves, in Saxony (1778), and Italy (1783). Malarial
fever and dysentery also played havoc in camps and were clearly defined

and distinguished in the careful observations of Pringle. In 1774, on recom-
mendation of John Howard, Alexander Popham (1729-1810), M. P. for

Taunton, introduced his celebrated bill for the prevention of the gaol dis-

temper, an admirable bit of sanitary legislation, the provisions of which were,
however, largely evaded. TA-phus and typhoid fevers were, of course, confused,
and were variou-sly termed "putrid," "gastric," or "nervous." Baghvi de-

scribed typhoid as "mesenteric fever"; Huxham, during the Plymouth epi-

demic of 1737, clearly distinguished between "putrid" (febris putrida) or

typhus, and "slow nervous fever" (febris nervosa lenta) or typhoid fever.

iPorsvth: Proc. Rov. Soc. Med., Lond., 1910-11, iv. Sect. Dis. Child.,

121-141. H. Briining: Arch. f. Gesch. d. Med., Leipz., 1907-8, i, 326-328.
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During; tho heavy epidemic of typhoid fever at Gottingen in 1757-63, a care-

ful account of the disease was pui)hslied, in 1762, by Johann Cieorg Roederer,
professor at the Gottingen chnic, and his assistant Wagler, who made autopsies

of the cases. 1 The intestinal lesions were carefully noted, but the authors
regarded the disease as identical with intermittent fever and ciysentery. Per-

haps for this very reason the unique monograph was soon forgotten, although
Cotugno is said to have made similar postmortem observations in Italy. Thi^

old tlieory of epidemic constitutions was still in the ascendant, and Stoll of

Vienna thought that the diseases of "bilious" type, which had been prevalent

since 1760, began to take on a "putrid" character about 1779-82, a view which
won much consideration in Germany and Italy. Stoll regarded nearly all

fevers and inflammatory diseases as "gastro-bilious," with emetics as the

standard remedy. Malarial fever was spread by inundations, pollution of

streams, and the unsanitary condition of streets and sewers. The Italian

epidemic of 1715 was described by Lancisi and Baglivi. Dysentery was
widely jirevalent on the continent throughout the century, and a classic de-

scription of the Swiss epidemic in th(> cantons of Bern and Thurgau was pub-
lished by Zimmermann in 1762. Scarlatina was common, and, from 1776 on,

spread over both hemispheres. The monograph of Plenciz (1762) ascribes the

disease to a contagiuni animatum. It was still confused with measles, which
also caused a high mortality in the French and German cities and in Brazil

(1749). Experimental inoculations of measles were made by Francis Home in

1759. There were several jiandemics of influenza in both the old world and
the new. Lancisi described the influenza epidemic of 1709-10. In 1712,

ejiidemics occurred at Tubingen (Schlafkrmikeit) and at Turin, which, as de-

scribed by Camerarius and Guidetti, were probably identical with the en-

ceplialitis lethargica, described at Vienna by von Economo in 1917. A similar

outbreak occurred at Tubingen in 1729. A Swedish epidemic of 1757-8,

with the same symptoms, was attributed by Rothmann, a pupil of Linnaeus,

to radish seeds in threshed grain, and called Raphania. The first case of

botulism was described in Germany in 1755 (Crookshank^) . Diphtheria,

yellow fever, whooping-cough, and epidemic pneumonia were wide-spread;

croup and erysipelas were occasionally ejndemic. The term "yellow fever"

was first employed by Griffith Hughes in his "Natural History of Barbadoes"
(1750). Puerperal fever was often confused with "mihary" or sweating fever

(Schiveissfrit'sel) . Smallpox was so common everywhere that it was taken for

granted and only the heavier epidemics were recorded, e. g., in Paris (1719),

Sweden (1749-65), Vienna (1763, 1767), Tuscany (1764). and London (1766,

1770). It was especially destructive in the East "indies (1770-71), and among
the Indians of the new world (Haeser). The great success of Jennerian vac-

cination has obscured the early history of the other preventive measure which
it eventually displaced, viz., inoculation of human virus or variolation. Dr.

Arnold C. Klebs, in his interesting study of variolation,^ divides its history

into an introductory period (1713-21), a period of stagnation (1727-46), a
second revival (1746-64), and a scientific and experimental period (1764-98).

The practice was introduced into Europe by Emanuel Timoni and Pilarini,

who published accounts of it in 1713 and 1716 respectively. Timoni's daughter
was inoculated in 1717, and the inoculation of the children of Lady Wortley
Montagu followed (1718-21). In the latter year, Boylston began to inoculate

in Boston, Massachusetts, and, by 1752, had 2124 inoculations, with 30
deaths, while in Charleston, South Carolina, Kirkpatrick had inoculated be-

tween 800 and 1000 in 1743, with only 8 d(>aths. Attenuation of the virus

was attempted by passing it through several lumian subjects (Kirkpatrick's

arm-to-arm method), by (lilution with water, or by choosing the virus at the

crude or unripe stage. By 1728 there had be(>n 897 inoculations in England
and Scotland, with 17 deaths. In 1760, Robert and Daniel Sutton introduced

' These findings were challenged by Murchison.

2F. G. Crookshank: Proc. Roy. Soc. Med., Lond., 1919, Sect. Hist.

Med., 11-15.

* A. C. Klebs: Die Variolation im achtzehnten Jahrhundert, Giessen, 1914.



422 IIIsrOKV OF MKDK INK

iiux'ulatidii liy imncturr, willi dirlctic picparat ion, and had sonic ild, ()()()

OU.SCS, with ahiiwt l per cent, inoitahty, while in Paris, An^cio (latti, of Pisa,

was giv«'n permission to inoculate l)y tlic scientific metlKxl of i)rei)arat()ry treat-

iiKMit and jmncturc inoculations in 17()9. (latti maintained that smallpox is

caused i)y the introduction of a livinjj; specific virus, capahle of reproducing;

itself. Prior to this, the ^reat <iant;er of inoculation iiad been the larfz;e amount
of virus used and tlie extensive sores, which tended to nuike the subject a

veritable smallpox carrier. The success of the Suttons and (latti was .such

that in ITtlS. at the instance of Voltaire, Catherine of Russia permitted her-

self and the (Irand Duke Paul to be inoculated by Dimsdale, and, in the same
year, In^en Housz inoculated three of the imperial family of Austria after

preliminary experiments upon 2(M) children of the Viennese suburbs. In 1770,

George Motherby was inoculating; at Konijisberji, but, by 1774, Benjamin
Jesty liad performed his first vaccination. Tiie subsequent success of Jenner's

experinx'Uts soon swejjt inoculation from the field, althoUfi;li it had well-nigh

attained the status of a modern preventive injection. The .success of vaccina-

tion wa.s due to its relative harmle.ssness, there being little mortality and no
po.s.sibility of convection of the disease by the vaccinated person. In England,
variolation was declared a felony by Act of Parliament in 1S4().

The leaders in the literature of American medicine in the

colonial and revolutionary period have already been referred to,

and, until after the Revolution, there was little advance upon the

seventeenth century.

Before 1800 there were five good medical schools established, viz., those

of the University of Pennsylvania (1765), King's College, New York (1767),

which, in 1792, became the Medical Faculty of Columbia College, Harvard
University (1782), the College of Philadelphia (1790), and the Medical School

of Dartmouth College (1798). In 1720, a diploma conveying an honorary
medical degree was conferred upon Daniel Turner, at Yale College. The first

American to graduate in medicine abroad was John Mouhrie, of South Carolina

(1749). The first medical diploma to be awarded after a course of study in

America was that given to John Archer at the University of Pennsylvania in

1768. It is now in the Library of the Medical and Chirurgical Faculty of

Maryland. There were 63 American medical graduates at Edinburgh during

1758-88 (Packard^). Medical societies were organized in Boston (1735-41),

New York City (1749) ; Philadelphia (1765-81), again in New York City (about

1769), Philadelphia (American Medical Society, 1773), Boston (1780), New
Haven County (1784), and state medical societies in New Jersey (17(56), Mas-
sachusetts (1781), South Carohna (1789), Delaware (1789), New Hampshire
(1791), Connecticut (1792), and Maryland (1798). Of the.se, the Massa-
chusetts Medical Society (1781), the College of Physicians of Philadelphia

(1787), and the Medical and Chirurgical Faculty of Maryland (1789, in-

corporated 1799), are remarkable for soUd performance as well as for ancient

hneage and continuous descent. The societies of New Jersey (1766^), Massa-
chusetts (1790), and the College of Physicians of Philadelphia (1793) issued

transactions and, in 1788, the Medical Society of New Haven County, Con-
necticut (instituted 1784), published a thin little volume of Cases and Obser-

vations containing, among other good papers, Hezekiah Beardsley's "Case
of a scirrhus in the pylorus of an infant." The first medical periodicals of the

period were the Medical Repository of New York (1797-1824), edited by-

Samuel L. Mitchill, Elihu H. Smith, and Edward Miller, a single number of

a tran.slation of the Journal de medecine militaire of Paris (1790), and John
Redman Coxe's Philadelphia Medical Museum (1804). These had all been

1 Packard: History of Medicine in the United States, Philadelphia, 1901,

pp. 156; 160-161.

2 The transactions of the Medical Society of New Jersey for 1766-1859

remained in MS. until 1875, when they were printed in one volume.
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preceded by the Mercurio volante (October 17, 1772), the carUest Mexican

inodical periodical, edited by Josef Ignacio Bartolochi. The Memoirs of the

Anicrican Academy of Arts and Sciences were begun in Boston in 1785. The
hospitals of the early period were the Pennsylvania Hospital of Philadelphia,

organized in 1751, and opened in a permanent building in December, 175(5,

the Philadelphia Dispensary (1786), the New York Dispensary (organiz(>d

1791), incorporated 1795, and the New York Hospital, which was begun in

1773, destroyed by fire in 1775, and not rebuilt until 1791. The original of

Bellevue Hospital was a large room for patients in the Public Workhouse

of New York City (erected in 173G). Dr. John Van Buren was the first med-

ical officer, at £100 a year. A new building was put up on the present site of

Bellevue in 179(5, and here a new almshouse and hospital was opened on April

28. 181(5. A fever hospital was added in 1825, a new wing in 1855, and the

first ambulance service in the world was established here in 1869. The fii'st

lying-in hospital was Shippen's private institution of 1762, and the first insane

hospital, the Eastern Lunatic Asylum at Williamsburgh, Virginia, which was

chart(>red in 1772 and opened in 1773. The first American botanic garden

was established bv John Bartram at Philadelphia in 1728, and the first museum
of natural liistorv at Charleston, S. C, in 1773. Medical libraries were founded

in the Pennsylvania Hospital (1762), the New York Hospital (1776), and the

College of Physicians of Philadelphia (1788), the latter being now one of the

finest in the country. The favorite text-books of the period were Albinus,

Cowper, Cheselden, Monro, and Winslow in anatomy, Haller's First Lines of

Physiology, Boerhaave and van Swieten on internal medicine, Heister's

surgery, Smellie's midwifery, and, of course, Sydenham, Huxham, Pott, and

other "well-known authors." There was strong prejudice against dissecting,

and material was usually obtained by body-snatching. There was little

study of physiology or pathology, but surgery was ably taught by such men
as John Jones, William Shippen, Jr., Thomas Bond, John \\'arren, Richard

Bayley, and Wright Post. Obstetric cases were usually handled by midwives,

and the first male obstetricians were pupils of Smellie and William Hunter.

William Shippen, Jr., first lectured on the subject in Philadelphia in 1762.

There were a few strolling dentists and oculists here and there, but, with the

exception of Perkins's tractors, we hear little of quackery in the colonial

period, for the simple reason that no very rich harvest was held out to its

practitioners. Witch-doctoring, in the sense of averting malign influence,

was, however, still common among the Germans of southeastern Pennsylvania.

It is said that the expense account of General Washington for October, 1797,

shows that he paid his employee, Christopher, !|25 for a visit to a German
he.\- and herb-doctor at Lebanon, Pa., to secure treatment for hydrophobia,

which probably consisted of an infusion of red chickweed or iiimjiernel.- The
Long Hidden Friend of George Hohman (1819), a Germafi redemptioner who
came over in 1799, is the authoritative compilation of the folklore of hex-

doctoring. It is made up of herbal remedies, acrostic charms, and pious

invocations, like those in Aetius and Alexander Trallianus. Acts to regulate

the practice of medicine and surgery were passed in New York City (17(50)

and New Jersey (1772), a special ordinance for midwives in New York City

(1716), quarantine acts in Penn.sylvania (1700), Massachusetts (1701),

Virginia (1722), New York (1758), and other States, and a general quaran-
tine act by Congress on February 23, 1799. The earliest Canadian medical

laws were the "Quebec Ordinance" of 1788, "To Prevent Persons practising

Physic and Surgery" in Lower Canada; and the Newark (ITpper Canada)
"Act to Regulato the Practice of Physic and Surgery" (1795), which was
variously modified as time went on.

1 "Bellevue: A Short History of Bellevue Hospital," New York, 1915.

2 Burdick: Dietet. & Hvg. Gaz., N. Y., 1912, xx-viii, 423-426. See, also,

J. N. Bertolet: Phila. Month. Med. Jour., 1899, i, 730-732.



THE NINETEENTH CENTURY: THE BEGINNINGS OF
ORGANIZED ADVANCEMENT OF SCIENCE

In the evolution of modern medicine, as in the development of

pure science of which it was a part, three factors seem of especial

moment. First of all, the great industrial or social-democratic

movement of civilized mankind, which, following close upon the

political revolutions in America and France, intensified the feeling

for intellectual and moral liberty and upheld the new idea of the

dignity and importance of all kinds of human labor, as exemplified

in Napoleon's famous device: "The tools to those who can handle

them" {La corricrc ouverte mix talens). Some innnediatc corol-

laries of this proposition were the removal of the civil disal)ilities

oppressing the Jews, and the opening out to talented womankind
of occupations and modes of thought which had hitherto been

closed to them. Second, the publication of such works as Helm-

holtz's Conservatioii of Energy (1847) and Darwin's Origin of

Species (1859) did awaj' forever with many of the silly anthro-

pomorphisms and appeals to human conceit which have always

hampered the true advancement of medicine in the past. Third,

as an inevitable consequence, physics, chemistry, and biology came

to be studied as objective laboratory sciences, dissociated from the

usual subjective human prepossessions. Hardly any one to-day

doubts the theorem sustained by Emile Littre that the real ad-

vancement of biological and medical science has nothing to do with

theological dogma or metaphysical speculation, but simply depends

upon collateral improvements in physical and chemical procedure.

IVIedicine owes much to the great mathematicians and physicists

of the seventeenth and eighteenth centuries, who developed the

theory of vision and almost the whole physiology of respiration.

In the nineteenth century, the extension of the three fundamental

branches of pure science has not been surpassed in variety by the

work of any preceding age.

Of modern mathematicians, we need only mention the names of Eider,

Gauss, Riemann, Jacobi, Abel, Weierstrass, Caylev, Sylvester; of physicists,

Young, Carnot, Fourier, Kirchhoff, Clausius, Helmholtz, Ohm, Maxwell, Lord
Kelvin, Boltzmann, Gibbs, J. J. Thomson, Edison, Tesla, Arrhenius; of chem-
ists, Dalton, Dumas, Che\Teuil, Berzelius, Liebig, Wohler, Berthollet, Mendel-
ejeff, Ostwald, van't Hoff, Ramsay, Rutherford, and the Curies.

The physical principle of Conservation of Energy was demonstrated by
Robert Mayer (a physician of Heilbronn) and James Prescot Joule in 1S42,

and applied to the whole field of chemistry and physics by Helmholtz in 1847.

424
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The principle of Dissipation of Energy was first stated by Sadi Carnot in 1824,

(level()i)e(l liy Clausius (1850) and Lord Kelvin (1852), and applied to all physi-

cal and clicniical phenomena by the Yale professor, Willard Gibbs, in 1872-78.

The generalization of Gibbs is now seen to be so complete and far-reaching as

t(i make engineering, geology, biology, medicine, and every other phase of

science that deals with states of substance, a branch of chemistry. The im-
mediate ('onsequ(>nce of the same generalization was the development of the

nrw science of i)hysical chemistry by Ostwald, Le Chatelli(>r, van't Hoff,

Koozeboom, and the chemists of the Dutch school. In physical or thermody-
namic chemistry, all changes of substance are treated as rigid consequences of

the laws of dynamics.
In 1859, Kirchhoff and Bunsen devised spectrum analysis. Faraday

(1821-54) and Maxwell (1865) worked out the whole theory of electricity and
elect romagnetism, upon which followed such practical consequences as electric

lighting, heating, and motor power, telephonic communication, and the reali-

zation of wireless telegraphy by Hertz (1887) and Marconi (1895). The
Roentgen rays were discovered in 1895, and the Curies isolated radium chloride

in 1898. Among physicians, Thomas Young described astigmatism in 1801,

stated the wave th(>ory of light in 1802, and the surface tension theory of cajiil-

larity in 1805; John Dalton stated the chemical law of multiple proportions

(1802) and the atomic theory (1803); William Hyde Wollaston investigated

tlie pathological chemistry of calculi (1797-1809), suggested stereochemistry

(1808), showed that gas explosions will not pass through a small tube (1814),

which led to Sir Humphry Davy's safety lamp (1815) and invented the

camera lucida (1807); Helmholtz invented the ophthalmoscope and the oph-
thalmometer in 1850, the teleostereoscope in 1857, and elaborated the theories

of vision (1853-67) and of tonal perception (1856-63). Another physician,

William Charles Wells (1757-1817), a native of Charleston, S. C, developed
the theory of dew and dew-point in 1814. Photography was developed by
Xiepce (iS14), Daguerre (1839), Draper (1840), and *Fox Talbot (1840).

Amici (1812), Chevalier (1820), and Joseph Jackson Lister (1830) devised the

iiiil)roved achromatic lenses of the compound microscope to which Amici had
liiven the idea of water-immersion and Chevalier the compovmd objective,

l'urkinj(> stcreopticon effects and reagents, and E. Abbe the modern illuminat-

ing ajijiaratus, apochromatic objective, oil immersion, and compensating
ocular (1886).

It will be seen, from the dates of these discoveries, that the

modern scientific movement did not attain its full stride until well

;ifter the middle of the century. The medicine of the early half

was, with a few noble exceptions, onl}^ part and parcel of the sta-

tionary theorizing of the preceding age. Up to the year 1850

and \\q\\ beyond it most of the advancements in medicine were

made l)y the French. After the pul)lication of Virchow's "Cellular

Pathology" (1858), German medicine began to gain its ascendancy.

The descriptions of new forms of disease, and the discoveries of

anesthesia (1847) and antiseptic surgery (1867), were the special

achievements of the Anglo-Saxon race.

On the continent of Europe, Immanuel Kant, who pointed out

the limitations of thought and the subjective character of human
observation, had little effect upon medical theories, but the so-

called "Nature Philosophy" of Schelling, which aimed to estab-

lish the subjective and objective identity of all things, and the

system of Hegel, which, like evolution to-day, regardcul everything

as in a state of becoming something else (Werden), exerted a very
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baiK'lul olToft upon CuMinaii iiuMliciiic hy diverting; monlal activity

away from the invest ij^at ion of coiicrctc facts into the reahn of

fanciful speculation. Tiie "therapeutic nihilism'' formulated hy

Skoda put a decided limitation upon Austrian medicine, and, in

France and Italy, a vast deal of energy, and even of human life,

was wasted over the doctrines of Broussais and Rasori. It took a

long time to demonstrate that the advancement of internal medi-

cine as a science can never be accomjilished hy hugf2;inf»; some pel

theory out of a regard for its author's personalit}', hut only throuj;h

the performance of a vast amount of chemical, physical, and biolog-

Frtuiroi—.J()M'pli-\'ict()r Ikoussais (;i772-l,s:58).

ical research by thousands of willing workers. The first step in this

direction was taken by Broussais, who did away with metaphysical
conceptions of disease only to substitute something worse.

Frangois-Joseph-Victor Broussais (1772-1838), the son of a

Breton physician, had sworn at troops as a sergeant in the Re-
publican Army in 1792, had swung a cutlass as a privateersman in

1798, and, after graduating in medicine in 1803, served for three

years as an army surgeon in Napoleon's campaigns. He carried

his rough schooling into his medical teaching, in which his methods
were Napoleonic and his therapeutics sanguinary. Broussais

I
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modified the Brunonian theory l\v saying that hfe depends upon

irritation, but, in particular, upon heat, which excites the chemical

processes in the body. Disease, however, depends upon localized

irritation of some viscus or organ, e. g., the heart, or, above all,

the stomach and intestines. Specific morbid poisons, such as the

syphilitic virus, were to Broussais non-existent. The only merit in

his reasoning was that he substituted the diseased organ for the

hazy concept "fever" as the all-important factor, the foyer de

iiialadie. To describe a group of symptoms as a "cHnical entity"

and label it with a name was to Broussais a fictive process (on-

tology). Gastro-enteritis he thought the "basis of all pathology,"^

as Cullen thought nearly everything a neurosis or Cruveilhier a

phlebitis. Nature had no healing power and it was necessary to

abort disease by active measures. To this end, he adopted a

powerful antiphlogistic or weakening regime, the main features of

which were to deprive the patient of his proper food and to leech

him all over his body. As many as 10 to 50 leeches were applied

at once, even 5 to 8 being prescribed in cases of extreme debiUty.

Of the scarcity of leeches in Broussais' time, Baas records that "in

the year 1833 alone 41,500,000 leeches were imported into France,

and only nine or ten milHon exported. Yet in 1824-25 two or

three million were sufficient to supply all demands." As he ap-

proached his dotage, which Dr. Holmes has so humorously de-

scribed, Broussais, a vienx militaire l)y training, scolded, liullied,

and wrangled with the vigor of Paracelsus, and although his fol-

lower, Bouillaud, was moved to let even greater torrents of blood,

students began gradually to edge away from him, until his theories

were finally exploded by the good sense and temperate judgment

of the clinician Chomel and the statistical inductions of his pupil

Louis. Broussais' doctrine of irritation was taken up in Germany
!)>• Roeschlaub, and occasioned a pale temporary reflex in the

writings of Benjamin Travers, Pridgin Teale, and other English

pliysicians of the period, who ascribed many diseases to "spinal

irritation." In Italy, about 1807, Giovanni Rasori, in his cHnic

at Milan, began to revamp the Asclepiadean theory of constricted

and relaxed conditions (which Brown had called sthenic and as-

thenic and Hoffman tonic and atonic) by considering diseases as

states of stimulus or contra-stimulus. Diagnosis of these condi-

tions was effected by means of venesections which were supposed

to turn out beneficially in over-stimulated conditions or vice versa.

Overstimulus was then opposed by sedatives, opium, and copious

1 Max Ncviburger says that the supposed gastric origin of most diseases

sastricism) hatl been long before advanced by Tissot, Grant, Finke, and Stoll.

' Pvischmann Handbuch, Jena, 1903, ii, 96.)



428 IlIsroHY OI' MKDICINK

Mo<)(i-l(>t(in<:; contrastiiiiulus hy liu<z;(< doses of gaml )()<!;(', aconite,

ipcH'uc, mix vomica, and \\\v like. This nictliod, which chd as much
liarm as that of Broussais, had to run its course, and, like the

latter, eventually died out.

The arbitrary doctrines of Broussais were finally overthrown

by Pierre-( "harles-Alexandre Louis (1787-1872), the founder of

medical, as distinfiuisluMl from vital, statistics. After passing!; six

years in Kussia, where his despair over the impotence of medicini;

in a diphtheria epidemic convinced him of the necessity of deeper

study, he returned to Paris to compl(>te his medical education, and,

Pierre-Charlcs-Ali'xandrc Lmii- (17s7-1N/-).

entering Chomel's chnic, devoted the rest of his life to teaching,

combined with incessant dissecting and hospital jiractice. His

principal works are his researches on phthisis (18250, based upon

358 dissections and 1960 clinical cases, and pointing out the fre-

quency of tubercle in the apex of the lung; his work on typhoid

fever (1829^), which ga,ve the disease its present name (fievre

1 Louis: Recherches anatomico-physiologiques sur la phthisie, Paris, 1825.

- Recherches . . . sur la maladie connue sous les noms de gastro-

enterite (etc.), Paris, 1829.

I
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Ujpho'ide), and his polemics against Broussais (1835^, which finally

demolished the latter's ''system," and, by a statistical proof

that l:)lood-letting is of little value in pneumonia, did away with

its abuse in that disease. Louis thought that the fallacies of an

a priori theory, like that of Broussais, can easily be brought out

and thrown into relief by good statistics- and that the latter can

sometimes be used as an instrument of precision in cases where

proper experimental methods are wanting. Although Gavarret

wrote a treatise on statistics in which therapeutic problems were

especially considered (1840^), the idea met with no special support

in Louis' lifetime; l)ut it has since proved its own worth in testing

etiologic and hereditary data or the value of different therapeutic

methods, especially through the great increase in medical peri-

odicals, with corresponding improvements in bil^liography and

census-taking, which, of course, furnish the materials for good sta-

tistics. Its value was shown by Fournier and Erb in demonstrat-

ing the causal nexus between tabes, paresis, and syphilis; and by
others, in testing the value of hydrotherapy in typhoid, of antitoxin

in diphtheria, of operative intervention in appendicitis and other

abdominal or pelvic diseases, or in trying out new drugs, such as

"()()l)." Louis was the first, after Floyer, to use the watch in tim-

ing the pulse, in which he was followed by the clinicians of the Irish,

English, and American schools. Through his American pupils,

Holmes, Gerhard, the Jacksons, the Shattucks, and others, he

exerted a powerful influence upon the advancement of medical

science in the Eastern United States. The strong stand which

Louis took in favor of facts and figures as against the sterile

theorizing of the past appealed especially to the keen, practical

common sense of these northern physicians.

The most distinguished and important internist of the early

French school was Rene-Theophile-Hyacinthe Laennec (1781-

1826), a native of Quimper (Brittany), who, like Bichat, was a

regimental surgeon in the Revolution, and was also, like him, an
early victim of phthisis. He was physician to the Hopital Beaujon
in 1806 and to the Hopital Necker in 1816. Laennec made his

name immortal by his invention of the stethoscope in 1819 (at first

only a cylinder of paper in his hands), and by the publication of

the two successive editions of his Traite de Vauscultation mediate in

1819 and 1823. This work placed its author among the greatest

clinicians of all ages, and, unlike Auenbrugger's, was immediately

' Recherches sur les effets de la saign^e (etc.), Paris, 1835.

- The use of statistics in medical investigations was first suggested by the

a.stronomer Laplace. To establish his own results, Louis made over 5000
postmortems (Neuburger, op. cit., p. 139).

' Gavarret: Principes gen^raux de statistique, Paris, 1840.
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taken up and translated ev(>rv\vh(M-(>. It is the foundation stone

of nuulern knowledj^e of dis(<ases of the chest and their diagnosis

by niediate exploration. In the first edition (1819), Laennec

pursues the analytic method, giving the different signs elicited by

percussion and auscultation, with the corresponding anatomic

lesions (he was an expert pathologist). In the second edition

(1823), the process is turned about and the method is synthetic,

each disease being described in detail in respect of diagnosis,

pathology, and (most intelligent) treatment, so that this edition is,

in effect, the most important treatise on diseases of the thoracic

Rene-Theophile-Hyacinthe Laennec (1781-1826).

organs that was ever written. Laennec not only put the diag-

nostic sounds of cardiac^ and pulmonary disease upon a reliable

basis, but was the first to describe and differentiate bronchiectasis

(first noted by his assistant Cayol in 1808), pneumothorax, hemor-

rhagic pleurisy, gangrene, and emphysema of the lungs, oesopha-

gitis, and that form of cirrhosis of the Uver which is now termed

"chronic, diffuse, interstitial hepatitis." He left masterly descrip-

tions of bronchitis, peritonitis, and pneumonia, with a full account

1 For the history of our knowledge of the heart sounds before and after

Laennec, see G. Joseph, Janus, Gotha, 1853, ii, 1; 345; 565.
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of the pathologic appearances, and his accounts of pulmonary-

gangrene and emphysema needed only the retouching of Rokit-

ansky's microscope to make the pictures classic. Laennec was
also the first to discover and describe the "anatomic tubercle" or

postmortem wart/ which McCall Anderson, in 1879, showed to be

identical with lupus verrucosus; and he was the originator of

such terms as "a?gophony," "pectoriloquy," the sonorous and

sibilant "rales," and other well-recognized signs of moment in the

('xi)loration of the chest. Personally, he was a slight, nervous,

a(iuiline figure, of generous, tolerant, unaffected nature and refined

feelings. Like Auenbrugger,

he was modest about his

work and cared more for his

proficiency in horseback rid-

ing than for fame. A statue,

erected to his memory in

1868, stands in the Place

Saint-Corentin, Quimper.

Among the prominent

French internists contempo-

rary with Louis and Laennec

were Bayle, Bretonneaii,

Jiouillaud, Corvisart, Pinel,

Andral, Piorry, Rayer, and

Pvicord.

Gaspard-Laurent Bayle

(1774-1816), of Vernet in

Provence, a Paris graduate

of 1801, made his mark in

pathology by his original de-

scription of the coarse char-

acters of tubercle, and its

identity with the pulmonary,

^nanular, and other varieties of tuberculosis (1803), which he ex-

panded in his Recherches sur la yhthisie pulmonaire (1810), the

l)asis of Laennec's and of subsequent work.

Pierre Bretonneau (1771-1862), of Tours, wrote important

monographs on the contagion of "dothienenteritis" or typhoid

f(>vcr (1819-292), on diphtheria (1826^), giving the disease its

present name; and, on July 1, 1825, performed the first successful

Pierre Bretonneau (1771-18()2). (From
the painting by Moreau of Tours.)

1 Also noted by Sir Samuel Wilks as "verruca necrogenica," in 1862.

2 Bretonneau: Arch. gen. de m6d., Paris, 1S29, xxi, 57-78.

' Des inflammations speciales du tissu muqueux et en particuHer de la

diphtherite, Paris, 1826.
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tracheotomy in croup.' He located aiid understood tli(> typhoid

lesions in Peyer's patches as eaily as 1S2(), predicted that typhoid

would some day l)e dit'ierentia((Hl from typhus (1828), and, in

1855, clearly stated the doctrine of specificity (fj;erm-theory) in dis-

ease.- His correspondence with his pujiils Volpeau and Trousseau

is the most interest inj»; collection of medical letters since Guy Patin.

•lean-Baptiste Bouillaud (170()-1S81), of Anf2;ouleine, althoufi;h

a furious blood-letter, was one of the ablest diagnosticians of his

time. He was the first to point out that aphasia is correlated with

Jean-Baptiste Bouillaud (1796-1881).

a lesion in the anterior lobes of the brain (1825'') and he established

a "law of coincidence" between the occurrence of heart disease

and acute articular rheumatism (1836*). These researches were

further extended in his important clinical treatise on articular

» Bretonneau. Des inflammations sp^ciales (etc.), Paris, 1826, 300-338.
"^ For these references see Paul Triaire: Bretonneau et ses correspondants,

Paris, 1892, i, 303; ii, 593.

' Arch. gen. de med., Paris, 1825, viii, 25-45.

^ Bouillaud : Nouvelles recherches sur le rhumatisme articulaire (etc.),

Paris, 1836.
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rheumatism of 1840.' Regarding fever as the effect of endocarditis

and of inflammation of the intima of the blood-vessels, he favored

pitilessly rapid bleeding "coup sur coup."

Jean-Nicolas Corvisart (1755-1821), Napoleon's favorite phy-

sician, and the teacher of Bayle, Bretonneau, Dupuytren, Laennec,

and Ciivier, is now remembered chiefly through his revival of

Auen})ruggcr's work on percussion (1808), a previous translation

of which had already been made Ijy Rosiere de la Chassagne

(1770), but forgotten. Corvisart's Essay on the Diseases and

Organic Lesions of the Heart and the Great Vessels (180G), the

most important French treatise on cardiac disease after Senac's,

Jean-Nicolas Corvisart (1755-1821).

was reprinted in 1818, with some simplifications and improve-

ments of Auenbrugger's method.

The noble-minded Philippe Pinel (1745-1826), of Saint-Paul

(Tarn), stands high in medical history as the first to treat the in-

sane in a humane manner. At the risk of his own life and liberty,

he initiated the reforms of striking off their chains, placing them

in hospitals under lenient physicians, and doing away with the

abuses of drugging and blood-letting to which they were subjected.

In this regard he is the real founder of the modern "open-door"

1 Traite clini(}ue du rhuinatisme articulaire, Paris, 1840.

28
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scliool of psychiatry, allhou^li liis classifications of insanity and

disease arc now forffottcn. His Traite nicdico-philosophuiue sur

ralicnation nuntalc (1801) is one of the most important of medical

classics, and it was followed by such psychiatric milestones as

Keil's Rhapsodies on the Psychic Treatment of Insanity (1803),

Heinroth's l)ooks on insanity (1818), the jurisprudence^ of insanity

(1825), and the psych()lop;y of lyin^ (1834'); Calmeil on j>;eneral

l)aralysis of the insane (1820-); Prichard's Trcoti.se on hisanity,

containing the first description of moral insanity (1835); Es-

quirol's great work (1838''), Falret's original description of circular

Philippe Pinel (1745-1826).

insanity (1853^), and John Conolly on The Treatment of the In-

sane inthout Mechanical Restraints (1856).

Gabriel Andral (1797-1876), of Paris, was a clear, methodic,

analj^ic spirit w^ho opposed all scholastic eccentricity and fanat-

icism, edited the works of Laennec, joined hands with Louis in

his propaganda against blood-letting, favored cold baths in typhoid

and other fevers, and is to be especially remembered as the first

ij. C. A. Heinroth: Die Luge, Leipzig, 1834.

^ L.-F. Calmeil: De la paralysie generals (etc.), Paris, 1826.

3 J.-E. D. Esquirol: Des maladies mentales, 2 vols, and atlas, Paris, 1838.

U.-P. Falret: Bull. Acad, de med., Paris, 1853-4, xix, 382-400.
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to urge a chemical examination of the blood in morbid conditions

(1843').

His Clinique medicale (1829-33) was the first work of the kind made
famous by Trousseau, Dieulafoy, and others, in which a series of medical

cases is employed as a means of establishing; the data of internal medicine.

In Andral's work, the clinical pictures of the development of morbid processes

were masterly. His chemical studies of the blood (with Gavarret), the only

thing of the kind after

Hunter and Hewson, led

him to the conclusion that

there are primarj' blood
diseases, a phase of liu-

moral pathology whicli

was again to be revived
by Ehrlich.

Pierre-Adolphe Pi-

orry (1794-1879), of

Poitiers, was the in-

ventor of the plexi-

meter (1826) and the

pioneer of mediate per-

cussion (18282). He
wrote much, includ-

ing a treatise on j^lex-

imetry (1866), and,

although a "poet,"

affected an exagger-

ated and pedantic no-

menclature, employ-

ing such high-sounding

terms as "cardiodys-

neuria," "hypersplen-

otrophy," and so forth.

Pierre-Frangois-Ol-

ive Rayer (1793-1867), of Calvados, was the author of a number
f)f works of capital importance, including his treatise on skin dis-

eases, with atlas (1826-27), his classic monograph on glanders and
farcy in man (1837-''), his three-volume treatise on diseases of the

kidney, with atlas (1837-41), which marks an epoch in the develop-

ment of the subject, and his memoir on endemic hematuria (1839).

Philippe Ricord'( 1799-1889), born of French parents in Balti-

more, Md., and a graduate of the Paris Faculty, was the greatest

authority on venereal diseases after John Hunter. His treatise

^ Andral: Essai d'hematologie pathologique, Paris, 1843.

^ Piorry: De la percussion mediate, Paris, 1828.

' Rayer: De la morve et du farcin chez I'homme, Paris, 1837.

Philippe Ricord (1799-1889).
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on tho subject (1838') is momornltlc in tho history of modicino for

overt hrowiiip Ilunter's orron(M)us ideas as to tho identity of f^oiior-

rhea and syphihs (2'AK) inoculations), estabhshinj-; the autonomy

of these diseases (1831-37).

Uo (lividod luos into its primary, sooondary, and tortiary stagos, doscribod

vaginal, uti^rinc, and urctliral chancros, and noted tlic rarity of reinfection, and

wrote on such sulijects as tho use of the siM'cuhun (l.S:W), ^onorrliea in women
(1834), epididymitis (1S39), gcmorrheal conjunctivitis (1S42).

Kicord is credited with a vast inunl)er of risky hons mots and

anecdotes (RiconUana) relating to his sixn-iaUy. Dr. Ohver Wen-

dell Holmes styled him "the \'oltaire of pelvic literature—a skeptic

as to the morality of the race in general, who woidd have submitted

Diana to treatment with his mineral specifics, and ordered a course

of blue pills for the vestal virgins."

Modern dermatology derives from the work of Willan, and his

pui:)il Bateman, as continued and carried forward by the French

and the New Vienna schools. Robert Willan (1757-1812), a

York.shire Quaker who had studied the pathologic work of Mat-

thew Baillie to advantage, did much to clear up the nature of

eczema and lupus, and divided cutaneous diseases, according to

their objective appearances, into eight classes: the papular,

squamous, exanthematous, bullous, vesicular, pustular, tubercular,

and macular. By collating all the Greek, Latin, and Arabic terms,

he established a definite classic nomenclature. His classification,

which was awarded the Fothergillian gold medal in 1790, was the

starting-point of modern dermatolog}', and is still more or less in

use. ^^'illan's great work On Cutaneous Diseases (1796-1808),

published in parts, was left unfinished at his death, and was com-

pleted by Bateman. It contains original descriptions and figura-

tions of prurigo, pityriasis, and ichthyosis, while psoriasis (the

Biblical "leprosy" of Gehazi and Naaman), sycosis, tinea versi-

color, lupus, and impetigo are more clearly defined and difTeren-

tiated. Osier says that the first case of Henoch's purpura (with

visceral symptoms) is here described. Willan also defined ery-

thema iris as a species of his original genus "iris" (herpes iris),

and separated out the forms of eczema due to external irritation

(eczema solare, impetiginodes, rubrum, mercuriale). He gave a

clearer description of the "urticaria tuberosa" described by Frank

in 1792. This part of his work is included in the Delijieations of

Cutaneous Diseases, an atlas of 72 colored plates published in 1817

by Thomas Bateman (1778-1821), of Whitby, Yorkshire. Bate-

man was the first to describe lichen urticatus, molluscum con-

tagiosum, and ecthyma, which Willan had depicted as "phlyzacia."

1 Ricord: Traite pratique des maladie.s veneriennes, Paris, 1838.
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Ecthyma terebrans or "pemphigus gangrenosa" was first de-

srrihcd by Whitley Stokes of Du])Hn (1807'), and xanthoma by
Addison and (Uill (1851-).

The founder of the modern French school of dermatology was
Jean-Louis Alibert (17G8-1837), of Villefranche de I'Aveyron, Dr.

Holmes' "jolly old Baron Alibert, whom I remember so well in his

broad brimmed hat, worn a little jauntily on one side, calling out

to the students in the court-yard of the Hopital St. Louis, Enfans
de la methode naturelle, Mes-vous tous icif" This "natural method"
of classifying diseases was, in fact, the passion of Alibert's life.

A pictiu'e of his "family tree" of dermatoses, standing grim and
solitary in the foreground of a barren, uninviting landscape, forms

the initial plate of his principal work.'' Alibert was the first to

describe mycosis fungoides (pianfungo'ide) in 1806 and keloid {can-

crolde) in 1810 (later as "keloide" or "kehs") (1835). He also

described, as "pustule d'Alep" (1829''), the endemic ulcer which has

lately become so important in connection with the Leishman-
Donovan bodies, and introduced many new terms, such as "syph-

ilides," "dermatoses," "dermatolysis," etc. Un visuel et un
artiste, as Sabouraud has styled him, Alil^ert prided himself

upon the fact that he was the first to employ the painter's palette

and the burin in the delineation of skin diseases. In his clinical

lectures he was at pains to visualize everything to his pupils by
long, personal, circumstantial case-histories, like those of John Bell.

In his efforts to make these picturesque, he sometimes pushed the

devices of rhetoric to a ludicrous and pompous extreme. Ali-

bert's family tree was discarded by his pupil Biett for the system of

Willan, and the ideas of Biett were further extended by Rayer

(182(5) and by Cazenave and Schedel (1828), who made the first

classification of skin diseases upon an anatomic basis, e. g., in-

flammations, hypertrophies, disorders of secretion and sensation,

hemorrhagic manifestations, etc. This classification was the fore-

runner of the second phase of modern dermatology, the pathologic

or histologic period inaugurated by von Hebra and his followers,

which will be considered in connection with the New Vienna

School.

Laennec's teaching had an immediate outcome in Great Brit-

ain in the brilliant clinical work of two physicians of the Irish

school. The founders of the Dublin school were John C'hevne

1 W. Stokes: Dublin Med. and Phys. Essays, 1807-8, i, 146-153.

- Guy's Hosp. Rep., Lond., 1851, 2. s., vii, 265.

^Alibert: Monographie des dermatoses, Paris, 1842, vol. i, plate oppo-
site p. 1.

* Ibid.: Rev. med. frang. et etrang., Paris, 1829, iii, 62-71.
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(1777-1830). who dosciilnMl acute hydrocophalus (1808') and
Choyne-Slokos ivspiralioii (1818-); Al)rahain ('olios (1773-1843),

who stated "Colics' law"; aiui l{ol)crt Adams (1791-1875), who
left classic accounts of essential heart-block (182G'') and rheu-

matic gout (1857'*). Other imi:)ortant mem])crs of this school

wore Corrigan (of "Corrigan's pulse"), William Wallace (1791-

1837), who introduced tiio use of potassium iodide in syjihilis

(1830), and Francis Kynd (1801-01), who first employed hypo-
dermic injections by a gravity device (of his invention) for the re-

lief of pain ( 1 845-6 P). The true leaders of the Dublin school,

however, were Graves and Stokes.

Robert James Graves (1796-1853), the son of a Dublin clergy-

man, took his medical degree in 1818, and, while making the usual

^Cheyne: An essay on hydrocephalus acutus, Edinburgh, 1S08.

2Che>Tie: DubHn Hosp. Rep., 1818, ii, 216. See, also, "The case of the
Honourable Colonel TowTishend" in George ChejTie's "English Malady"
(London, 1733, 209-212).

3 Adams: Dublin Hosp. Rep., 1827, iv, 396.

* Adams: Treatise on rheumatic gout, London, 1857.

5R>Tid: Dublin M. Press, 1845, xiii, 165; and description of in.strument
in Dublin Quart. Jour. Med. Sc, 1861, xxxii, 13. For a full account of Rynd's
invention see Pfender, Wash. Med. Ann., 1912, x, 346-359.
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continental tour, had such adventurous experiences as being ar-

rested as a German spy in Austria on account of his fluency as a
linguist, and of successfully putting down a mutiny on board ship

during a storm in the Mediterranean, afterward assuming com-
mand and saving the vessel through his pluck. Returning to

Dublin in 1821, he became chief physician to the Meath Hospital

and one of the founders of the Park Street School of Medicine.

Here he immediately went in for the widest reforms, introducing

the continental methods of clinical teaching, such as making his

advanced students handle and report on clinical cases, and sup-

pressing the maltreatment and abuse which hospital patients had
to endure from the rough-

spoken Irish M.D.'s of

the day. Tall, dark, and
distingue, Graves had a

warm heart, in spite of

his sarcastic speech, and

once even did a stint of

literary work for a poor

student. His Clinical Lec-

tures (1848), which Trous-

seau read and re-read with

highest admiration, intro-

duced many novelties,

such as the "pin-hole

pupil," timing the pulse

by the watch, and dis-

carding the old lowering

or antiphlogistic treat-

ment of fevers. He re-

quested that the phrase

"He fed fevers" should be

his epitaph. Graves also left early accounts of angioneurotic

edema, scleroderma and erythromelalgia (1843-8), and, in 1835,

he published a description of exophthalmic goiter so admirable

that the disease still goes by his name.^

William Stokes (1804-78), Graves's colleague at Meath Hos-

pital, was the son of Whitley Stokes, Regius Professor of Medicine

at Dublin, and succeeded his father in this position in 1845. As
early as 1825 he put himself on record as a disciple of Laennec by
the publication of his "Introduction to the Use of the Stethoscope."

During the Dublin epidemic of typhus fever in 1826, he worked
hard for the poor, and had an attack of the disease himself in 1827.

William Stokes (1804-78).

1 Graves: London Med. & Surg. Jour., 183.5, vii, pt. 2, pp. 516, 517.
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He reported the first (';is(> of cholera in th(^ Dubhii epidemic of

1S32. and, in 1840, puhhsh(>(l his ('{4el)rate(l account of the Stokos-

Adains (hsease.' His treatises on cHseases of the chest (1S37) and
cHseases of the heart and aorta (1854) won him lasting!; fame. He
was one of the few physicians who ever received the Prussian order

"pour le merited

Sir Dominic Jolin Corrigan (1802-80), who described the

"famine fever'' of 1847, also wrote upon diseases of the heart, and,

in 1832, published an original description of insufficiency of the

aortic valve (with a superb plate) which is accepted as the classic

account of the disease,- although the latter had been earlier noted

by Cowpcr (1705), ^'ieussens (1715), and Hodgkin (1829). Cor-

rigan was the first to throw into relief the characteristic reced-

ing or "water-hammer" pulse in aortic regurgitation (Corrigan's

pulse), and suggested that a flagging heart may be stimulated by
tapping the precordial region with a hot spoon (Corrigan's ham-
mer). He also noted the "cerebral breathing" of typhus and the

exjiansile pulsation of aneurj'sm (Corrigan's sign), and described

cirrhosis of the lungs or fibroid phthisis, which, Hke aortic incom-

petency, sometimes goes by his name.

The English clinicians of the early nineteenth century assim-

ilated the ideas of Laennec and Bichat in their practice, and, like

Heberden, Parry, Fothergill, and Huxham, showed themselves

true followers of Sydenham in their descriptions of disease. Of
special importance is the clinical and pathologic work which was
done b\' the long hne of brilliant workers at Guy's Hospital—the

"great 'men of Guy's." Of these, Richard Bright (1789-1858),

of Bristol, had studied under Astley Cooper and James Currie,

and was physician at Guy's for twenty-three years (1820-43),

where he w^orked for six hours a day in the wards and postmortem
room, besides lecturing on materia medica and clinical medicine.

His experience was further widened by extensive continental

travel, in the course of which he came to know and admire Johann
Peter Frank. He was the leading consultant of London in hie day.

His Reports of Medical Cases (1827), containing his original de-

scription of essential nephritis, with its epoch-making distinction

between cardiac and renal dropsj^, at once established his reputa-

tion all over Europe. White clouds in the urine had been noticed

even by Hippocrates^; Saliceto, the Italian surgeon, had pointed

out the association of dropsy, scanty urine, and hardened kidneys

1 Stokes: Dublin Quart. .Jour. Med. Sc, 1846, ii, 73-85.

2 Corrigan: Edinb. Med. & Surg. Jour., 18.32, xxxvii, 225-245, 1 pi.

(Hodgkin: London Med. Gaz., 1828-29, ill, 433-443).

' For instance, in the case of Thasus, wife of Philinus, in Epidemic Dis-

eases, Book I, §13, Case iv.
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{durities in renihvs) in 1476'; and the correlation between dropsy

and albuminous urine had ])een established by William Charles

Wells (181P) and John Blackall (1813^); but Bright was the first

to connect these symptoms with the peculiar inflammation of the

kidneys which he found in so many postmortems, and his epoch-

making syntlicsis soon made its way everywhere, on account of

its immense importance in medical practice."* In work of this kind,

he is one of the greatest of modern pathologists, and as an original

Richard Bright (17S9-1858).

delineator of disease, he ranks next to Laennec. "Bright could

not theorize," says his biographer, Wilks, "but he could see, and
we are struck with astonishment at his powers of observation, as

he photographed pictures of disease for the study of posterity."

1 "Signa duritiei in ronibus sunt, quid minoratur quantitas urina?, et
(]iiod est gravitas rcnum et spinip cum ahquo dolore; ot incipit venter inflari

post tempus et fit hydropicus secundum dies. Et ut plurimum fit talis durities
post apostema cahdum in renibus et post febrem ejus." Sahceto: Liber in
scientia medicinah, 1476, ch. 140.

2 Wells: Tr. Soc. Improve. Med. & Chir. Knowledge, 1804-12, Lond.,
1812, iii, 194-240.

^ Blackall: Ob.servations on the nature and cure of dropsies, London, 1813.

* For the hi.storv of Bright 's disease (1827-47), see C. P. Falck, Janus,
Breslau, 1848, iii, 133; 456.
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He adwiiircMl no sp(M'i;il vi(>\vs of jialhology and affixed no par-

ticular lalx'ls to his many descriptions of morbid states, but he

collected an extraordinarN' mnul)(>r of facts antl knew how to use

them. Thus, he {i;ave orijiinal accounts of i)ancreatic diabetes

and pancreatic steatorrhea (1832'), acute yellow atrophy of the

liver (1836-), unilateral convulsions or Jacksonian epilepsy (1836'''),

and "status l>-mphaticus" (1838'), which, had they l)een tagged

with appropriate names, would have been better known before our

day. His Medical Reports contain accurate accounts of such

novelties as scarlatinal otitis, otitic abscess of the brain, laryngeal

phthisis, pressure paralyses, the cerebral hemiplegias, the hysteric

equivalents of disease, and
striking plates of the path-

ologic appearances in ty-

phoid fever, nephritis, acute

yellow atrophy of the liver,

and cerebral disease. Sir

Samuel Wilks further re-

cords that he was one of

the first, if not the first, to

describe pigmentation of

the brain in melanemia,

condensation of the lung

in whooping-cough, small

echinococci in the interior

of hydatid cysts, and the

bruit of the heart i!i**cho-

rea. Bright was a capable

and accomplished artist, a

collector and connoisseur

of engravings, and his

early volume of Hungarian

travels is illustrated with

charming pictures drawn

by himself. This great physician was also an able botanist and

geologist, and personally a simple, unprejudiced, truth-loving man.

Thomas Addison (1793-1860), of Longbenton, North Cumber-

land, Bright 's colleague at Guy's, was more the brilliant pathologic

lectm-er and diagnostician than the successful practitioner. On
account of a haughty, repellent manner which, on his own show-

Thomas Addison (1793-1860). (Cour-
tesy of Dr. Herbert L. Eason, Guy's Hos-
pital, London.)

1 Bright: Med. Chir. Tr., Lond., 1832-33, xviii, 1-56.

2 Guy's Hosp. Rep., Lond., 1836, i, 36^0.
3 Ihid., 604-637.

^ Ibid., 1838, iii, 437.
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ino;, concealed excessive shyness and sensibility, he never had a

large practice and lived almost entirely for his pupils and hospital

work. He attached so little importance to drugging that (it is

said) he sometimes forgot to prescribe; yet "Addison's pill," of

calomel, digitahs, and squills, for hepatic dropsy in syphilis, is still

used. He was also the first to employ static electricity in the treat-

ment of spasmodic and convulsive diseases (1837), and, in collabora-

tion with John Morgan, wrote the first book in English on the

action of poisons on the living body (1829). In 1849, Addison

n^ad a paper before the South London Medical Society,' in

which he described pernicious anemia (twenty years before Bier-

mer) and disease of

the suprarenal capsules

{melasma suprarenale).

These clinical nota-

tions were afterward

expanded at full length

in his great monograph
On the Constitutional

and Local Effects of

Disease of the Supra-

renal Capsules (Lon-

don, 1855). This book

was regarded merely as

a scientific curiosity in

Addison's time, but it

is now recognized as of

epoch-making impor-

tance, since, in connec-

tion with the physio-

logic work of Claude

1 Bernard, it inaugura-

ted the study of the

diseases of the ductless

glands and of those

disturbances of chemi-

cal equihbrium known as "pluriglandular syndromes." It was

Trousseau who first proposed to call the suprarenal syndrome

"Addison's disetise." In 1851, Addison and Sir WilUam Gull

described the skin disease "vitiligoidea," now known as xanthoma.

"Addison's keloid" is a circums('ril)ed form of scleroderma.

The pathologist Thomas Hodgkin (1798-1866), of Tottenham,

England, a member ol the Society of Friends, always wearing

Thomas Hodgkin (1798-1866).

1 London M. Gaz., 1849, xliii, 517.
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their characteristic (h'css, was a i)hilaiithr()pist and roformor by
luituro ami was (hivon away from (luy's, says Wilks, ])y his

eccentric inclei)en(lence of spirit. His reputation rests upon his

original description of that simultaneous enlargement of the spleen

and lymphatic glands or lymphadcnoma {1S.S2') which, as h(> him-

self records, was vaguely outliniMl hy Malpighi in 1(K)5, and which

Wilks, in 18()o, calknl "Hodgkin's disease." He also wrote an ac-

count of insufficiency of the aortic valve (1829^), which antedated

Corrigan's classic paper by three years. His essay on medical

education (1823) is an interesting contribution, and his Lectures

on the Morbid Anatomij of the Serous and Mucous IMemhrcmes

(1836-40) is one of the earliest English treatises on pathology.

Being generous to his patients and careless about collecting fees,

Hodgkin gradually fell out of practice and devoted the rest of his

Hfe to various philanthropies. He died at Jopjm, while traveUng

in the East with Sir INIoses Montefiore, who erected the monument
over his grave.

Probal)ly the greatest of all illustrators of gross pathology was
Sir Robert "Carswell (1793-1857), of Paisley, Scotland, an Aber-

deen graduate of 1826, who became professor of pathology at

University College, London (1828). From a wonderful series of

2000 water-color drawings of diseased structures (1828-31) came
his Illustrations of the Elementary Forms of Disease (1837), a folio

of colored plates, drawn and set upon the stone by himself, which
has never been surpassed.

Among eminent English clinicians of the early period w^ere

Parkinson, Wells, Hodgson, and Hope.
James Parkinson (1755-1824), of London, one of John Hunter's

pupils, is remembered to-day by his unique and classic description

of paralysis agitans or "Parkinson's disease" (1817^), and by the

fact that he reported the first case of appendicitis in English

(1812^), this case being also the first in which perforation was
recognized as the cause of death (H. A. Kell,y). Parkinson was a

radical, a reformer and political agitator, sometimes in hot water

with the government, and what little is known of his life is almost

entirely due to the recent interesting researches of L. G. Row^ntree

(1912^). He wrote political and controversial pamphlets, a num-
ber of small treatises on domestic medicine, and a good book oij

medical education {The Hospital Pupil, 1800); but his most im-

»Med. Chir. Tr., Lond., 1832, xvii, 68-114.

2 London M. Gaz., 1828-29, iii, 433-443.

3 Parkinson: An Essay on the Shaking Palsy, London, 1817.

« Med. Chir. Tr., Lond., 1812, iii, 57.

sRowntree: BuU. Johns Hopkins Hosp., Bait., 1912, xxiii, 33^5.



MODERN PERIOD 445

portant contributions outside of medicine are his works on fossil

remains (1804-22). An able geologist and palaeontologist, he is

memorable, with Avicenna, Fracastorius, Stensen, Hutton, Wol-
laston, Owen, and Huxley as one of the medical men who have con-

lril)uted something of permanent value to these sciences.

^^'illiam Charles Wells (1757-1817) was born in South Carolina,

but his people being Tories in the Revolutionary period, he must
be accounted, by his own choice, a British subject. Wells was a
highly original observer, both in medicine and physics, his most
important contribution to the latter science being his well-known

Essay on Dew (1814). He described the alluuninous urine of

dropsy in 1811', and, in 1810, published perhaps the earliest clin-

ical report on the cardiac complications of rheumatism.- His

rssays on vision (1793-1814) contain many observations of the

highest originality.

Joseph Hodgson (1788-1869), of Birmingham, a successful

lithotomist, wrote an important Treatise on Diseases of the Arteries

on(J Veins (1815), in which he gave the first description of aneurys-

mal dilatation of the aortic arch, which the French writers call

\maladie (F Hodgso?}. This book is a wonderful storehouse of

'knowledge on the subject of vascular disease, and contains a

iicat many valuable historic data about aneurysms and the

ai'ly ligations of important arteries. In connection with it,

we may mention Allan Burns's "Ol)servations" on Heart Disease

(1S09).

.lames Hope (1801-41), of Stockfort (Cheshire), an Edinlxirgh

maduate (1825), afterward associated with St. George's Hospital,

I lid much for our knowledge of heart-murmurs, aneurysm and
valvular disease, summarized in his treatise on Diseases of the

Hi art and Great Vessels (1831). In 1833-4, he produced an atlas

it plates of anatomy, drawn by himself, which was, however, sur-

()a^<sed by that of Carswell (1837).

The most important English treatise on the practice of medi-
cine in the first half of the nineteenth century was the "Lectures
Dii the Principle's and Practice of Physic," published in 1843 by
Sir Thomas Watson (1792-1882), For more than a quarter

century, this work continued to pass through many editions and
enjoyed a well-deserved popularity on account of its author's

attractive and elegant style and his clear presentation of his sub-

ject.

Tlio treatise on practice by Bright and Addison, of which only the first

' Wells: Tr. Soc. Improve. Med. and Chir. Knowledge, 1804-12, Lond.,
lsr2, ill, 194-240.

= Ibid., 372-412.
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volume was over published (1800). is a strictly scientific production, in which
iho phenomena of (iis(>aso ar(> treated in rigid eateporios. as in a work on inatho-
niatical physics. It is remarkable for its frankly aniiostie s])irit in regard to

obseure phenomena, such as the nature of fever. IMost of the text is said to

have been written by Addison.
Other clinical treatises of the period, now almost forgotten, were Scuda-

more on gout (ISHi), Thackrah on the blood (1819), Sir Charles Hastings on
intlammation of the lungs (1S2()), Sir James Chirk on plithisis (is;jr)), Francis
Sib.son on position of the internal organs (1S44), Golding Bird on urinarv de-

posits (1S4")), and the works of .lames Hope (1832), Peter Mere Latham (184.^)),

Alison (184')), and Chevers (18.")1) on heart disease.

A prominent f(>ature of English nu^dicine in this period was the publica-
tion of atimirable systems and encvclopedias of medicine, such as those of

Forbes (1833-35), Todd (1835-59), "Tweedie (1840), South (1847), and Rej'-

nolds (1866-79). These, with Panc-
koucke's sixty-volume Dictionnaire dcs

sciences medicales (1812-22) and the
forty-one volume Encyclopedic of De-
chambre (1834—461), were the forerun-
ners of such later works as Quain's
Dictionary of Medicine and the sy.s-

t(>ms of Ziemsscn, Eulenburg, Allhutt,

and Osier. A remarkable compiler of

the daj^ was James Copland (1791-
1870), of the Orkney Islands, a "poly-
historian" of the type ridiculed in

dermany, who made his living by
hack work, and whose "Dictionarj^ of

I'ractical Medicine" (1834-59) con-
sists of 3509 double column pages, all

written by himself. Norman Moore
likens it to the Continens of Rhazes,
adding that our own generation leaves

it, "as undisturbed on the shelves as

the Continent itself." As president
of the Pathological Society of London,
Copland excited many a chuckle of

derision when he claimed various mod-
ern discoveries as his own.

A most important feature of Brit-

ish medicine in the nineteenth century
was the work of the Anglo-Indian sur-

geons. The East India Company was
chartered by Queen Elizabeth in 1600
and estabhshed its first trading station

in 1612. Even in the early days, -two surgeons, Gabriel Boughton, who, in

1645, was sent from Surat to the court of Shah Jahan at Agra, and William
Hamilton, who accompanied the mission to Delhi in 1714-17, were both of

them instrumental in securing trading concessions and charters for the com-
pany, leading up to the establishment of the three great centers at Bombay,
Calcutta, and jNIadras; but it was not until well after Clive's victory at Plassey
in 1757 that we see the Indian Medical Service playing much of a part in

colonial and tropical medicine. It was formally constituted as such on Jan-

Sir Tliomas Watson (1792-1882).

1 The seventeenth century encyclopedias of medicine were reallj'^ antholo-
gies. The modern idea of dictionary compilations originated in such works as

the Konversations-Lexika of Hiibn'er (1704) and Brockhaus (1796-1808), the

encyclopedias of Ephraim Chambers (1728), Diderot (1751-72), and Voltaire

(Dictionnaire phihsophique, 1764), and the Encyclopaedia Britannica (1768-71).
For a good list of early medical encyclopedias, see Brit. Med. Jour., London,
1913, i, 725.
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uary 1, 1764. The earliest treatise on tropical medicine was, in fact, published
in 1768 by James Lind (1716-94), whose important work was followed in due
course bv an imposing array of books on the Indian climate and diseases,

notably those of John Peter Wade (1791-93), William Hunter (1804), Sir

James Annesley (1825), William Twining (1832), Sir James Ranald Martin
(1841), Allan Webb (1848), and Charles Morehead (1856), not to omit Good-
eve's perennial httle treatise on tropical pediatrics (1844). Aside from the
development of tropical medicine, the organization of hospitals, of medical
education, of public hygiene, and other administrative duties connected with
the building up of the Indian Empire, the most important achievements of

these army surgeons were their remarkable first-hand accounts of heat stroke

(those of Green, Barclay, Longmore lI al., being among the closest to fact that
we have), the descriptions of various forms of snake-bite, of native modes of

poisoning, and of the properties of far eastern drugs, the many contributions

to Indian botany, zoology, geology, and ethnography, the original accounts
of cholera, beri-beri, scurvy, dysentery, leprosy, and filarial elephantiasis, and
thi' introduction of such novelties as mesmeric anesthesia, the British Army
bamboo splint, and the Hindu method of teaching surgical incision upon plants,

or the reintroduction of the use of ipecac in dysentery by Surgeon-Major E. S.

Docker in 1858.

The literary organ of the Indian Medical Service at this time was the
India Journal of Medical Science (1834-45), which was edited up to 1842 by
Frederick Corbyn. The earlier volumes contain interesting engravings of

some of the medical nabobs of the period.

Two of the Anglo-Indian surgeons will always hold a high place in the
hi-tory of serpent venoms, viz., Patrick Russell (1727-1805), of Braidshaw,
Srotland, whose Account of Indian Serpents (four volumes, 1796-1809) was
the earliest venture in the field, containing the original description of the
e( lebratetl Russell's viper {Daboia Russellii); and Sir Joseph Fayrer (1824-
1UI)7), who played a spirited part in the Mutiny, and whose Thanatophidia of
India (1872) is one of the great classics of zoology, describing all the venomous
-I lakes of the Indian Peninsula, with magnificent life-size plates from drawings
li.\' Hindu pupils in the Government School of Art in Calcutta; and original

experiments on the venoms, which were, however, preceded by the early work
of tlie Abbe Fontana and Weir Mitchell (1870). The greatest of the Anglo-
Indian zoologists was Thomas Caverhill Jerden, whose accounts of the birds
'1S44-64) and mammals (1854) are famous. Among the many botanic
wniks were William Roxburgh's Plants of the Corommidel Coast (1795-1819)
:iih1 Flora Itidica (1820-24), Nathaniel Wallich's Tentamen Florce Nepalensis
i1n24-26) and Plantce Asiaticce. Rariores (1830-32), Robert Wight's Icones
i'lnntarum Indice Orientalis, six volumes with over 2000 plates (1838-53),
\\ illiam Griffith's Icones Plantaruni Asiaticorum (1847-51), and Thomson and
Hooker's Flora Indica (1855). Important original monographs on tropical

li-eases were John Peter Wade on fever and dysentery (1791-93), John
MacPherson's Annals of Cholera (1839), Edward Hare on the treatment of

leiiiittent fever and dysentery (1847), N. C. MacNamara's History of Asiatic
I'liolera (1876), and the original investigations of Henry Vandyke Carter,
1 1831-97) on mycetoma (1874), leprosy, and elephantiasis (1874) and spirillosis

I IS82), and of Leonard Rogers on Indian fevers (1897-1908), and dj'senteries

(1913). Beri-beri had already been described in the seventeenth century by
i5ontius (1642) and Tulp (16.52), but the treatise of John Grant Malcolmson
i 1 S35) will always be accounted the classic source of recent knowledge of the
lis(>ase. The treatise on tropical pediatrics by Frederick Corbyn (1828)
iiid Henry Hurry Goodeve (1844) were new departures, and the latter en-
ioyed a popularity of nearly fifty years standing. Some of the Indian surgeons,
ivho left the service early, attained distinction in other fields of activity,

lotably Murchison, Esdaile, Playfair, whose midwifery passed through nine
ditions (1876-98), Ireland, memorable for his writings on insanitj^ and Ed-
ward John Waring (1819-91), who compiled the first official Indian pharma-
op(i>ia (1868), a bilingual work on Bazar Medicines (1860), also a Haller-
ike Bihliotheca Therapeutica (1878), and afterward did good service in pubhc
lygiene.
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("harli^s Murchison (1830-70), born in Jamaica of Scotch par-

ontafic cnlt'ivd \hv Bciijial army in 1853, and piihlishcd a treatise

on tlu^ climate and diseases of lUirmali in 1855. Returning to

England, he l)ecame a prominent physician at the London Fever
Hospital (1850-70) and St. Thomas's Hospital (1871-79), in con-

nection with his wonderful special knowledge of fevers; and, in

1873, he was presented with a testimonial hy the residents of West
London for tracing an epidemic of typhoid to a polluted milk

supply. He was noted for his solid accuracy, promptitude, and
decision in diagnosis, and although he opposed the bacterial theory

of infection, his Treatise on the Continued Fevers of Great Britain

(1862) is as important a work for England as Drake's Diseases of

the Miss-^issippi Valley is for the United States. Murchison trans-

lated Frerichs' book on diseases of the liver in 1861 and wrote a
number of important monographs on the same subject himself.

Like his famous brother, he was an able geologist.

The name of Esdaile, of the Indian jNledical Service, is promi-

nently associated with the history- of h3rpnotism, particularl}- of

hypnotic anesthesia in surgical operations. After the time of

Mcsmer, hypnotism was only a peg for arrant charlatanry. The
great pioneer of scientific hypnosis was James Braid (1795-1861),

a surgeon of Fifeshire, Scotland, who settled in Manchester and
became attracted to the subject of animal magnetism about 1841.

Braid at first believed that the phenomena produced by profes-

sional mesmerists were due to "collusion and illusion"; but he

soon became convinced, upon experimentation, that there can be

a genuine self-induced sleep brought about by a fixed stare at a
bright inanimate object (Braidism). The importance of Braid's

work is that he proved that the mesmeric influence is entirety sub-

jective or personal, and that no fluid or other influence passes from

the operator to the patient. This subjective trance he called

neurohypnotism or hypnosis (1842), and his important treatise

on the subject w^as entitled NenrypnoJogy, or the Rationale of Ner-

vous Sleep (1843). Braid's ideas met with violent opposition,

especially from the professional mesmerists, who wished to keep

their exhibits upon a miraculous basis, but his ideas were taken

up by Azam, Broca, Charcot, Liebeault, Bernheim, and became
the true starting-point of the French school.^ Hypnotism was
first used in surgical operations by John Elliotson (1791-1868-),

a professor of practice in the University of London and president

of the Roj'al Medical and Chirurgical Society, who, in 1843, pub-

lished a pamphlet describing Numerous Cases of Surgical Opera-

1 Wilhelm Preyer translated Braid's complete works into German in 1882.

* To whom Thackeray dedicated his "Pendennis."
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tions without Pain in the Mesmeric State. Dispute about this led

to his resignation from his various offices. A far more impressive

record was made by James Esdaile (1808-59), of Montrose,

Scotland, who, in 1845, began to try hypnotism in operating on

Hindu convicts. He performed over 100 such operations with suc-

cess, having been put to a severe test by the Deputy Governor of

Bengal, and eventually had a record of 261 painless operations with

a mortality of 5.5 per cent., which he described in his book, "Mes-

merism in India" (1846). On returning to Scotland, Esdaile found

that, except in disease, the self-contained Europeans differed from

the impressionable, neurotic Hindus in not being specially suscepti-

ble to the hypnotic trance.

German medicine, in the first half of the nineteenth century,

labored under the cUsadvantage of being split up into schools.

Exhausted bj- the Napoleonic wars, and existing mainly as a set

of petty principalities, with only a vague racial and pohtical

solidarity, the German people had to endure a long period of brutal

iniHtary regime, as a natural sequel of the previous struggle against

foreign invasion. In consequence, the best minds of the time were

driven into various idealistic modes of thought, a fermentation

\\hich came to a head in the Revolution of 1848. Brunonianism,

Mesmerism, and the various phases of "magical medicine" which

:
followed in its train, had prepared the ground for the wildest kind

I

of speculation. During this period of ideahsm, the favorite

])hilosophers were Schelling, Fichte, and Hegel. Clinical medicine

^\as dominated by the fanciful reveries of the Nature-Philosophy

School, of which Schelling himself was, indeed, the founder. Its

principal spirit was the Bavarian naturalist, Lorenz Oken (1779-

1S51), editor of the journal Isis and a founder of the first Ger-

man Congress of Naturalists and Physicians (1822), in whom great

originality of thought went hand in hand with much ineptitude.

He accepted and expanded Goethe's vertebrate theory of the skull

(in 1806), regarded the flesh as a conglomeration of infusoria (cells),

and glorified the male element in nature to the extent of declaring

that "Ideally every child should be a boy." Other members of

the school, such as Dollinger, Gorres, Treviranus, and Steffens,

drifted into a maze of incomprehensible jargon and fanciful dis-

tinctions as to the real and the ideal, identity, imponderables,

polarities, irritabihty, metamorphosis, and the hke. Hard upon

the Nature-Philosophy School followed the Natural History School,

which aimed to name and classify diseases after a rigid system, as

in botany or zoology. It was succeeded by the rational or physio-

logic teaching of Roser and Wunderhch, Henle and Pfeufer, the

forerunners of the scientific movement of German medicine, which

was headed by the pupils of its prime mover, Johannes Miiller.

29
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Ajiart from llicsc, iii:iiiy stra^'cd into such (k'vious hy-paths as

Plnvnolo,u>', IlonKV'oi)atliy, Kadcmaclu'i-isin, ]iaiuiscluM(llisin, ITy-

(Iroiiathy, Odic Force, Animal Maj^nctisni, and oilier narrow and
exclusive ways of conceivinp; the facts of medicine. The tendency

of all these hole-and-corner schools was toward wholesale contempt
for the scientific achievements of men like IMchat and Mafjendie,

Laennec and Louis, or the practical sense of such clinical workers

as ]3right, Stokes, or Graves; and this tendency reached th(^ limit

of exaggeration in the doctrines of the New Vienna School, as

stated by Skoda, Hamernijk, and Dietl. Skoda said that while we
can diagnose and describe disease, we dare not expect by any means
to cure it. Dietl, in an oft-quoted utterance of 1851, announced
that a phj'sician must be judged, not by the success of his treat-

ment but by the extent of his knowl-

edge: "As long as medicine is art, it

will not be science. As long as there

are successful physicians there will be

no scientific physicians." These inge-

nious paradoxes, which amounted vir-

tually to a plea of impotence, made up
the "therapeutic nihihsm" of the New
N'ienna School. The Revolution of 1848

dissipated the silly doctrines of the

Nature-Philosophy School into space,

but the New Vienna School died hard,

and Rokitansky had to be overthrown
by Mrchow, and Semmelweis had to

sacrifice his life in proving his thesis

before German medicine could finally

emerge from the Happj^ Valley of specu-

lation to gain the tableland of reality.^

The first to break away from the jargon of the Nature-Phil-

osophy School was Johann Lucas Schonlein (1793-1864), of Bam-
berg, the founder of the so-called Natural History School, the

ambition of which was, as we have said, to study medicine as de-

scriptive botany and zoology are studied. Schonlein, his pupil,

Carl Canstatt, and Conrad Heinrich Fuchs, all of them inspired by
de Candolle's classification of plants, proceeded to make arbitrary

classifications of disease, based, in each case, upon a very hazy

fundamentum dirisionis, not unlike those of Boissier de Sauvages

in the eighteenth century. Schonlein, in particular, indulged in

such whimsies as forcing gangrene of the uterus into the class

Johann Lucas Schonlein
(1793-1864).

^ For a brilliant and effective exposition of the intellectual follies of this

period see Dr. A. Jacobi's account of his student days in Germany, in New
York Med. Jour., 1901, Ixxiii, 617-623.
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"neiirophlogoses" and cholera into the catarrhs. In his progress

from A\'iirzl)iirg to Zlirich and Berhn, he passed through all three

of the developmental phases of the Natural History School, the

parasitic, the nosologic, and the scientific.' The real merits of

Schonlein, however, are of a different order. In his clinic at the

C'harite, in Berlin, he was the first to lecture on medicine in German
instead of Latin (1840), and was the founder of modern clinical

teaching in Germany, introducing examinations of the blood

and urine, chemical analysis, auscultation, percussion and micro-

scopic investigations. He wrote little,' his only contributions

of importance being his observation of triple phosphates in the

excreta of typhoid fever (1836), his description of peliosis rheu-

matica (Schonlein's disease) in 1837, '^ his discovery of the parasitic

cause of favus (achorion Schonleinii) in 1839,^ and his proposal of

the terms "typhus abdominalis" and "typhus exanthematicus"

to differentiate these diseases (1839), and of the term "hemo-
phiHa" for the hemorrhagic diathesis. Schonlein was a man of

peculiar character. During his later years in Berlin he often

affected the eccentricities of a recluse, denying himself to patients

A\hen it suited his whim, and otherwise treating them with the

'godlike coarseness" of demeanor (gottliche GrobheiV') which was

tlion the vogue. His scientific abilities have been ably set forth

in the well-known eulogy of Virchow (1865''), but he seemed, alike

to the delicate perception of Fanny Hensel and the plain common
sense of Augustin Prichard, something of a boor.

Schonlein's pupil, Carl Friedrich Canstatt (1807-50), of Ratis-

lK)n, wrote a sterling text-book on practice, absolutely free from

metaphysical dogma, which, says Jacobi,'' was the "Bible of Ger-

man medicine" until it was superseded by Niemeyer, as the latter

was, in due course, by Striimpell.

The scientific movement in modern German medicine was

started and kept in pace mainly through the medium of four im-

I'.ortant periodicals which stood out for exact investigation and ex-

erted great influence upon the younger spirits in the speculative

1 Neuburgor. (Puschmann Haridbuch, ii, 145.)

^ As to certain submerged writings of Schonlein, see E. Ebstein: Arch. f.

Gesch. d. Med., Leipz., 1911-12, v, 449-4.52.

3 Schonlein: Allg. u. spec. Path. u. Thcrap., Herisau, 1837, ii, 1848.

* Miiller's Arch., BerHn, 1839, 82, 1 pi. (A contribution of only 20 lines.)

5 The Homeric phrase occurs for the first time in Friedrich Schlegel's

celebrated romance of "Lucinde." Virchow gives one (perhaps apocryphal)

instance of Schonlein's rudeness. The latter was once consulted by an elderly

physician, who, disconcerted by his bru.sque manner, pointed to his gray

hairs. Schonlein retorted: Audi die Esel siml grau!

^ Virchow: Gedachtnissrede auf Lucas Schonlein, Berlin, 1865.

7 Jacobi: Op. cit., p. 622.
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prriod, viz., Mi'iUcr's Arcliir fi'ir Aiiiiloim'i\ Phi/siolodic und ivi.sscn-

,^chiij'tli('hc Malicin {\S'M) ,

'

llvu\v and n'cufiM-'s Zcit.schrift fiir

radoncUc Mcdicin (1841-01)), Uoser and W'lmdcrlich'.s Arcfdv fur

physiologische Heilkunde (1842-59), and \ iichow's Archiv fur

pnthologischc Auntomic (1847-1913). Of (lifse al)lc editors, Mlil-

Icr, Henl(\ and A'irchow wcM'e (he leaders in Germany of ('()ni])ara-

tive, histologic, and i)atholop;ic' anatoni}^ respectively, and Miiller,

in particular, was the greatest CJernian ))hysi()logist of his time.

^^'lmderlich was perhaps the most original clinician.

Carl Reinhold August Wunderlich (1815-77), of Wiirttemberg,

graduated at TiihingxMi in 1837 and taught medicine there until

1850, when he succeeded to Oppolzer's chair at Leipzig (1850-77).

He described renal apoplexy

(1856), wrote a good treatise

on practice (1858) and an ex-

cellent history of medicine

(1859), but his masterpiece is

undoubtedly his treatise on the

relations of animal heat in

disease (1868'), which is the

very foundation of our present

clinical thermometry. Before

Wunderhch's time, Reil and

others had written five-volume

treatises on fever as a disease.

About 1850, Clausius, Helm-
holtz, and Sir William Thom-
son had worked out the mathe-

matical relations of the laws

governing heat-transforma-

tions, and, in 1849, Thomson
(Lord Kelvin) had estabhshed

his "absolute scale of temperature," without which no thermom-

eters could be reliable. L'pon this hint, Wimderlich made many
careful observations of temperature in disease, taliulating his re-

sults, and, after the true significance of the thermal changes in

the body were better understood, thermometry became a recog-

nized feature in chnical diagnosis, and new studies were made of

fever and other pathologic prol)lems in which the idea of tempera-

ture is involved. Before the time of Clausius, heat (caloric) was

still regarded by many as a material substance, an idea which threw

back the progress of medicine as much as did its parent and fore-

( irl P.. A. Wundorlich (1S15-77).

(By kind permission of Frau Gcheimrat
Franz Hofmann-Wunderlich, Leipzig.)

1 Wunderlich: Das Verhalten der Eigenwarme in Krankheiten, Leipzig,

1868.
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runner, the phlogiston theory of Stahl.' By iitihzing the advanced
thermodynamic knowledge of his time, Wunderlich made his book
a permanent scientific classic. He found fever a disease and left

it a symptom.
Josef Skoda (1805-81), of Pilsen, Bohemia, was the leading

clinician of the New Vienna School and the exponent of its thera-

peutic nihilism. He was the first medical teacher in Vienna to

l(H'ture in German (1847), and

taught nearly all his life in

the Allgemeines Krankenhaus.

His principal contribution to

medicine is his treatise on

1
x^rcussion and auscultation

(1839-), in which he attempts

to classify the different sounds

in the chest by categories,

ranged according to musical

pitch and tonality, and alter-

nating from full to hollow,

cU^r to dull, tympanitic to

muffled, high to deep. Skoda's

resonance, the drimi-like sound

heard in pneumonia and peri-

• ardial effusion, is a perma-

nent part of modern diagnosis.

Although little was known of

the physics of sound in Skoda's

time, his acoustic refinements

were, in some respects, an im-

jirovement upon the loose de-

serii:)tive terms used by the French clinicians of the period, so

wittily exemphfied in the "Stethoscope Song" of Dr. Holmes:

"Tho bruit de rdpe and the bruit de scie

And the bruit de diable are all combined;
How happy Bouillaud would be,

If he a case like this could find."

None the less, so effective an expression as Laennec's "segoph-

ony" still means a great deal to the ear of the modern practi-

Josef Skoda (1S0.5-S1). (Collection of

A. C. Klebs.)

1 It i.s now charitably supposed that when Stahl and his followers main-
tained that if a body undergoes combustion, it gives off something (becomes
"dephlogisticated"), they were clumsily groping in the direction of Carnot's
principle that "Heat cannot flow from a colder to a warmer body." Even as
late as 1S6.5, we find such an able engineer as the hard-headed Rankine still

believing that heat is an indestructible substance.

2 Skoda: Abhandlung iiber Perkussion und Auskultation, Vienna, 1839.
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tioiKM-. In recent (iiues, Skoda's work has found fmi her elabora-

tion in (he coniphcated instruments with Il(>hnhoUz resonators

whicli some ehnicians uso to analyze the sounds of the elu^st

for teachinii jiurposes. Skoda was a whimsical, top-heavy old

l)achelor, who. as Baas relates, put up with ([ueer elothes all his

life for fear of oiTentlin^ his tailor (a personal friend), yet once

sued a clergyman to ol)tain i)ayment of a fee.' He looked ui)on

his patients as objects of investigation merely, and, when it came

to treatment, said, with a shrug: Ach, das ist ja alles eins! This

set a bad example. The humane or psychic side of medical treat-

ment was entirely ignored, and a diagnosis confirmed by a post-

mortem came to be a sort of

shibboleth in Vienna, and

snap-diagnoses {Schnell-Diacj-

noscn) the fashion, even among
practitioners, who could not

have differentiated the pitch

and tonality of a heart-sound

from a band of music.

Carl Rokitansky (1804-

78), Skoda's colleague, was

also a Bohemian, but a man
of different type, genial and

unassuming, where Skoda was

pragmatic and pedantic; a

graceful and witty writer,

where Skoda was dry and

dull. His Viennese bonhomie

is sensed in his jest about

his four sons, two of whom
were physicians, the other

two singers: Die Einen heilen,

die Anderen heulen. Roki-

tansky did an enormous amount of pathologic work, and, it

is said, had the disposal of between 1500 and 1800 cadavers

annually. He made over 30,000 postmortems in his life. He was

the first to detect bacteria in the lesions of malignant endocarditis,

and to differentiate between lobar and lobular pneumonia, as also

between Bright 's disease and Speckniere (Virchow's amyloid de-

generation of the kidney). He first described acute dilatation of

the stomach (1842), left a classic account of the pathologic ap-

pearances in acute yellow atrophy of the liver, giving the disease

its present name (1843); described and defined the bronchitic and

Carl Rokitansky (1804-78).

* Baas: Op. cit., footnote to p. 954.
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pulmonary complications of typhoid as bronchotyphus and pneu-

motj'phus; and completed Laennec's picture of emphysema of the

lungs b}' describing the microscopic appearances of the same. In

obstetrics and orthopedics, he is memorable as the first to describe

the spondylolisthetic deformities (1839'). The value of the first

edition of Rokitansky's treatise on pathologic anatomy (1842-

46-) was seriously impaired by his doctrine of "erases" and "stases,"

in which chemical states of substance were actually conceived of

as being susceptible to "disease," and which was mercilessly chaffed

out of existence by Virchow (1846^). The latter intimated that

Rokitansky was in reality an adherent of the Natural History

School, since he employed a bizarre terminology to describe things

of which he had no ken, his chemical hypotheses of tissue changes

being susceptible of a simpler and more purely mechanical ex-

planation, while his attempt to revamp the ancient drivel about

solidism and humoralism was a monstrous anachronism (ein

imgeheiirer Aimchronismus) . Virchow knew more chemistry than

Rokitansky, but he cordially admitted that in picturing what was
actually before him on the postmortem table his jolly Viennese

rival was the ablest descriptive pathologist of his time. It is said

that when Rokitansky read Virchow's criticism, he could never

bring himself to look at his unfortunate first edition again. Ro-

kitansky's finest productions are unquestionably his monograph on

diseases of the arteries (1852*), illustrated with 23 folio plates; and

his great memoir on defects in the septum of the heart (1875^),

the result of fourteen years' labor, giving his transposition theory

of the deviation of the aortic septum. These works have been the

subject of deep study by modern pathologists, in connection with

the Enghsh classic (18(36) of Thomas Bevill Peacock (1812-82)

on malformations of the human heart (1866), and the later

memoir of Maude Abbott (1908).

Johannes von Oppolzer (1808-71), also a Bohemian, was a

clear-headed, extremely competent practitioner who steered clear

of all haphazard theorizing, and, as professor at Leipzig, did much
to popularize the Viennese innovations in Germany. He was

noted for his quickness in offhand diagnosis. Hamernijk of Prague

and Dietl of Cracow were the extremists in therapeutic nihilism,
_

1 Rokitansky: Med. Jahrb. des osterreichischen Staates, Vienna, 1839,

xix, 41; 195.

2 Rokitansky: Handbuch der pathologischen Anatomic, Vienna, 1842-46.

'Virchow: Kritik des Rokitansky'schen Handbuchs der pathologischen

Anatomie, Med.-Ztg. (Vorein f. Heilk. in Preussen), Berl, 1846, xv, Lit. Bei-

lage, Nos. 49, 50, pp. 237, 243.

'' Rokitansky : Ueber einige der wichtigsten Krankheiten der Arterien,

Denkschr. d. k. Akad. d. Wissensch., Vienna, 1852, iv, 1-72.

* Die Defekte der Scheidewande des Herzens, Vienna, 1875.
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Mild the latter is now iciiicinlx'rcd only l)y the i)aiiifiil symptoms
ill lloatiiiji ki(liu\v (Diotl's crises), attrihiitahlc to a kink in the

ureters or i-eiial vessels, which he descrilx'd in 18G4.

Perhaps the most hrilhant name of the New Vienna School,

after Skoda's and l\okitansk\'s, was that of Ferdinand von Hebra
(ISK) SO), of Hriinn in Moravia, a j)iii)il of both these mastei-s, and
the founder of the histolofjic .school of dermatology, the second
phase in its modern development. Hehia's classification of skin

diseases (1845') was based upon their pathologic anatomy, and
whil(> complicat(>(l and artificial,

lacking the simplicity of \\'illan's,

it opened out now lines of in-

vestigation, in which his pupils,

Kaposi, Neumann and Pick,

I

)layed a prominent part. Hehi-a

regarded most cutaneous disor-

ders as purely local, and, from
this viewpoint, devised many ef-

fective modes of treatment. Yet,

as a champion of nihilistic ther-

apy, he is said to have followed

Skoda in feigning treatment in

some cases in order to demon-
strate to his own satisfaction that

they could get well of them-
s(>vles. Hebra revived the use

of mercurials in syphilis and gave
the classic accounts of lichen

exsudativus ruber (1857-) and
eczema marginatum (I860''). He
also did much to clear up ol^scure

points in classification and nomenclature, and was the first to de-
scribe impetigo herpetiformis (1872^), although the final account
of the latter disease was completed by his son-in-law, Kaposi, in

1887.5 Hebra's clinic was one of the most popular in Vienna,
on account of his genial, offhand style of lecturing, and his keen,
often sarcasitic, humor.

,: . ; 'I von Hobra (1816-80).
(liuston Medical Library.)

1 F. von Hebra: Versuch einer auf pathologischer Anatomie gegriindeten
Eintheilung; der Hautkrankheiten, Ztschr. d. k. k. Gesellsch. d. Aerzte zu
Wien., 1845, i, 34; 142; 211.

2 Allg. Wien. med. Ztg., 1857, ii, 95.

3 Handb. d. .spec. Patli. u. Therap. (Virchow), 1860, iii, 1. Abth., pp.
316-363. '

''

*Wien. med. Wochenschr., 1872, xxii, 1197-1201.
sRapcsi: Vrtljschr. f. Dermat., Vienna, 1887, xiv, 273-296, 5 pi.
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The greatest single achievement of the New Vienna School was
the determination of the true cause and prophylaxis of puerperal

fever. In the eighteenth century, Charles White, of Manchestcn-,

England, had enlarged upon the advantages of scrupulous cknuili-

ncss in these cases, and on February 13, 1843, Oliver Wendell
Holmes (1809-94) read to the Boston Society for Medical Improvc;-

ment his paper On the Contagiousness of Puerperal Fever, ^ in which
he aiuiounced that women in childbed should never be attended

1)V physicians who have ])een conducting poslmortem sections or

cases of puerperal fever; that the latter disease miy he conveyed
in this manner from patient to

patient, even from a case of ery-

sipelas; and that washing the

hands in calcium chloride and
changing the clothes after leav- ^f-^"

ing a puerperal fever case was
held to be a preventive meas- " -^ » Jr^.. -.-

ure. Holmes's essay stirred up
violent opposition on the part

of the Philadelphia obstetric-

ians, Hodge and Meigs, and, in

1855, he returned to the charge

in his monograph on "Puerpe-

ral Fever as a Private Pesti-

lence," in which he reiterated

his views and stated that one

"Sen(l(>rcin" had lessened the

mortality of puerperal fever

by disinfecting the hands with

chloride of lime and the nail-

brush. This Senderein was
Ignaz Philipp Semmelweis
(1818-65), a Hungarian pupil of Skoda's and Rokitansky's

who, in 1846, had become an assistant in the first obstetric ward

of the Allgemeines Krankenhaus in Vienna. This ward had

ar(iuired such a high mortality in puerperal cases that women
begged in tears not to be taken into it. Semmelweis had noti(;ed

that the first ward differed from the second (which had a lower

mortality-rate) in that students came into it directly from the dis-

secting-room for instruction, often making vaginal examinations

with unclean hands, while in the second ward, devoted to the in-

struction of midwives, much greater attention was paid to personal

cleanliness. With this idea in mind, he also made a careful study of

1 Holmes: N. Engl. Quart. Jour. Med. and Surg., Best., 1842-43, i,

503-530.

Oliver Wendell Holmes (1809-94).
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tlu> au((»psi(>s ill the f;i(.il i)U('i|)('i;il cnscs. In 1S17, I'vollclsclika,

l^)kitaiiskv's assistant, died of a dissect ioii-wouiul, and ScinincKvcis

was pn^stMit at th(> i)ostni<)rt(Mn. As h(> stood beside the l)ody of his

fonnei' instructor, he notic(>(l that the pathological appearances were

the same as in the unfortunat(> puerpei'a' of th(> first ward, and lie

now had his ciiain of evidiMice c()ni])let(\ He inini(>diat(^ly instituted

such precautions in the handling of labor cases that the mortality

curve sank from 9.92 to 3.8 per cent. In the following year he had

a mortality as low as 1.27 per cent., and all through the simple (ex-

pedient of wasliing t lie hands

in a calcium chloiide solu-

tion in connection with pn^g-

nancy and the conduct of

labor. Semmelwcis is thus

the true pioneer of antisep-

sis in obstetrics, and while

Holmes antedated him in

some details by five years,

the superiority of his work
over that of his predecessoi-

lies not only in the stif!" fight

he put up for his ideas, but

in the all-important fact that

he recognized puerperal fe-

ver as a blood-poisoning or

septicemia (1847-491). Like

Holmes, he met with fierce

opposition, and while Roki-

tansky, Hebra, Michaelis,

and, to his lasting honor,

Skoda stood by him, he was
persecuted by Scanzoni, Carl

Braun, and the orthodox ob-

stetricians of the day. Disgusted, he suddenly left Vienna for

Budapest, where he became in due course professor of obstetrics

at the University (1855) and published his immortal treatise on

"The Cause, Concept, and Prophylaxis of Puerperal Fever"

(1861-), as well as his scathing "Open Letters to Sundry Profes-

sors of Obstetrics" (1861). But his sensitive nature was not

Ignaz Philipp Semmelweis (1818-65).

1 Semmelweis' original communication is entitled "Hochst wichtige
Erfahrungen liber die Aetiologie der in Gebaranstalten epidemischen Puer-
peralfieber," Ztschr. d. k. k. Gesellsch. d. Aerzte in Wien, 1847-48, iv, pt. 2,

242; 1849, v, 64.

2 Semmelweis : Die Aetiologie, der Begriff und die Prophylaxis des Kind-
bettfiebers, Budapest and Vienna, 1861.
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equal to the strain of violent controversj^, and brooding over his

wrongs brought on insanity and death. He is one of medicine's

martyrs and, in the future, will be one of its far-shining names,

for every child-bearing woman owes something to him.

Medicine is also indel)ted to the New Vienna School for the

introduction of laryngoscopy and rhinoscopy.

The dentist's mouth mirror appears to have been long; known and is men-
tioned by Celsus (hb. vii, cap. xii, 1) as "specillum." Various oral specula had
also been emjiloyed, the most important being that described by the obstetri-

cian Andre Levret in 1743,
i and the "light conductor" of Philipp Bozzini

(1773-1809) of jMainz, in which the idea of illumination and reflection by mir-

rors was utilized (1807-). On March IS, 1829,^ a rude "glottiscope" was (>x-

hibited to the Hunterian Society of London by Benjamin Babington (1794-

1866), of Guy's Hospital, and, in 1837, the Scotch surgeon, Robert Liston,

described his mode of exploring the larynx. * The.se efforts passed unnoticed,

however, and the modern laryngoscope came to be invented by Manuel
Garcia (1805-1906), a Spanish singing teacher in London, who sent an ac-

count of his instrument to the Royal Society in 1855.^ Three years later, his

method of examining the throat was made a permanent part of laryngology
by Johann Nepomuk Czermak (1828-73), of Bohemia, and his colleague, the

Viennese neurologist, Ludwig Tiirck (1810-68), both publishing their initial

communications in the same year (Czermak, March 27, Tiirck, June 26,

1858''). Separate treatises on laryngoscopy by the same writers appeared in

1860, and, about the same time, Czermak devised a method of exploring the
nose and nasopharynx by means of .small mirrors (1859-60^). Tiirck wrote an
important treatise on diseases of the larynx, with atlas (1866*), and was an
able n(>urologist, his studies on the sensible cutaneous areas of the separate
spinal nerves (1856-68) being clas.sic. He was also the first to note the corre-

lation of retinal hemorrhage with tumors of the brain (1853').

Other prominent members of the New Vienna School were Josef

Hyrtl, the great anatomist, the physiologist Ernst von Brlicke,

the ophthalmologists Beer, Arlt, Stellwag von Carion, and Jaeger

von Jaxtthal, Adam Politzer the otologist, the clinicians Bam-
berger, Winternitz, and Nothnagel, and the neurologists Meynert,

Benedikt, and Ritter von Rittershain. Virchow was almost the

only German spirit of his time who appreciated Bichat and Magen-

1 Levret: Mercure de France, Paris, 1743, p. 2434.

2 Bozzini: Der Lichtleiter, Weimar, 1807.

' Babington: London Med. Gaz., 1829, iii, 555.

^Liston: Practical Surgery, London, 1837, p. 3.50.

5 Garcia: Proc. Roy. Soc, Lond., 1854-55, vii, 399-410.

^Czermak: Wien. med. Wochenschr., 1858, viii, 196. Tiirck: Ztschr. d.

k. k. Gesellsch. d. Aerzte zu Wien, 1858, xiv, 401; 18.59, xv, 817. Czermak:
Skzungsb. d. k. Akad. d. Wissensch. Math.-naturw. CI., Vienna, 1858, xxix,
557-584. For a more detailed history of larvngoscopy, see the article of Louis
Elsberg in Phila. Med. Times, 1873-4, iv, 129-134.

'Czermak: Wien. med. Wochenschr., 1859, ix, 518; 1860, x, 2.57.

* Tiirck : Klinik der Krankheiten des Kehlkopfes und der Luftrohre,
Vienna, 1866.

'Tiirck: Ztschr. d. k. k. Gesellsch. d. Aerzte zu Wien, 1853, ix, pt. 1,

214-218.
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(lio, lirijilil and Addison, and it was lar,<icl\- due to (lie (Mninciitly

practical tendency of tlu^sc physicians of the New \'ienna School

—most of tiioni Slavs that (Jcrnian intMlicino finally crossed tlie

Rubicon.

One otluM- pr()inin(Mi( feature of (Jernian medicine in liie (>arly

part of the ninetccntii century has yd to be mentioned, nanu^iy,

the rise of homeopathy, which, in point of time, is really one of

the many isolated theoretic systems of the preceding; century. Its

founder, Samuel Christian Friedrich HaluuMuann (1755-184:^),

of ]\Ieissen, took his degree at iMlangen in 1779, and toward the

end of the centurj^, as the result of certain experiments, some of

them made upon his own person, began to formulate those theories

which characterize his system. These are, first, a revival of the

old Paracelsian doctrine of signature, namely, that diseases or

S3'mptoms of diseases are curable by those particular drugs whicli

produce similar pathologic effects upon the body {similia sititiiihiis

curantur); second, that the dynamic efTect of drugs is heighten(Ml

by giving them in infinitesimally small doses, which are to be

obtained by carrying dilution or trituration to an extreme limit;

third, the notion that most chronic diseases are only a manifes-

tation of suppressed itch or "Psora." These doctrines were em-

bodied in his Organon der rationellen Heilkunde (1810), and found

wide acceptance, especially in the New World.

The difference between Hahnemann and Paracelsus was, as NeuburRor
says, that Hahnemann directed his arcana, not against the causes of disease,

but against symptoms or groups of symptoms. Hence his therapeutic method
is not a true isotherapy, nor were the isopathic systems which followed it quite

the same thing as treatment by sera, vaccines, bacterins, hormones, and
animal extracts. i Among the later offshoots of homeopathy was the system
of Johann Gottfried Rademacher (1772-1S50), in which pathologic processes

and findings were ignored, diseases being diagnosed and classified as "univer-

sal" or "organic," from the effect of remedies upon them. The natural child

of this sy.stem was the school of "specifieists," which rejected the fantastic

"universal remedies" of Rademacher for the doctrine of the specific relation

of certain remedies to definite parts of the body. This sj^stem, which is strongly

suggestive of Ehrlich, was favorably regarded by Virchow. It was but
natural that this aimless theorizing should finally dwindle and fade into a color-

less, footless "eclecticism." The impotence of eclecticism was sufficiently

manifested in the floods of turgid verbosity and fustian inspired by the cholera

epidemic of 1831-37.^ Neuburger says that the masterpieces of Skoda and
Rokitan.sky were greeted with frigid silence, "a silence that speaks volumes."

The extreme popularity of Hahnemann's doctrines is probably

due to the fact that they lessened the scale of dosage of drugs in

practice. He was, in fact, the introducer of the small dose. Other-

1 The isopathy {aequalia aequalibus) of G. F. Miiller, proposed the treat-

ment of scabies by psorin, taenia by tajniin, dental caries by odontonekrosin,
phthisis by phthLsin (i. e., phthisical sputa, as originally proposed by Robert
Fludd), liver diseases by hepatin, etc.

2 Neuburger: Puschmann-Handbuch, Jena, 1903, ii, 125-129.
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wise his system is but an offshoot of eighteenth century theorizing.

He died a miUionaire in Paris in 1843.

Of the earher American clinicians, those who did the most

original work were Otto, the Jacksons, North, the elder Mitchell,

Ware, Gerhard, and Drake.

John Conrad Otto (1774-1844), born at Woodbridge, New Jer-

sey, of German-American stock, took his medical degree at the

University of Pennsylvania in 1796, succeeded Benjamin Rush

at the Philadelphia Dispensary

in 1813, and taught chnical

medicine at the Pennsylvania

Hospital for twenty-one years.

He played an active part in

the cholera epidemic of 1833,

and is especially remembered

by his paper on hemophilia

(18030, an investigation of a

family of "bleeders," which

was the first account of the

condition in literature.

James Jackson (1777-

1868), of Boston, a pupil-ap-

prentice of Edward Augustus

Holyoke (1797-8) and later a

dresser at St. Thomas's hos-

pital and a student of Astley

Cooper's, was the first physi-

cian to the IVIassachusetts Gen-

eral Hospital (1810), wrote an

early text-book on practice

(1825), and was widely read in

his attractive Letters to a Young PMjsician (1855). He left one of

the earliest accounts of alcoholic neuritis, which he described as

"arthrodynia a potu" (1822^), outhning the mental symptoms, and

his report on typhoid fever (1838^ played a great part in putting

the disease upon a definite basis in this country.

Jackson's son, James Jackson, Jr. (1810-34), whose early death

robbed American medicine of one of Louis' most promising pupils,

left a valuable memoir on the cholera epidemic of 1832 and first

described the prolonged expiratory sound as an important diag-

nostic sign of incipient phthisis (1833^).

1 J. C. Otto: Med. Repository, New York, 1803, vi, 1-4.

2 J. Jackson: New Engl. Jour. Med. and Surg., Bost., 1822, ii, 3.51.

' J. Jackson: Report founded on the cases of typhoid fever, Boston, 1838.

* Communicated to the Societe medicale d'observation de Paris in 1833.

James Jackson (1777-1868).

Medical Library.)

(Boston
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Elislia North ( 1771-lSll^), of (IosIkmi, ("onnocticut, was a

jiioiuuT in .hMincrian vaccinal ion (ISOO), cstal)lisluMl \hv fii'st eye

infirmary in llu^ TniltMl Stales at New London (1817), and, in 1811,

published the first hook on cerebrospinal meningitis ("spotted

fever"), in which lie recommends the use of the clinieal ther-

monu^ler. North's l)ook was preccnled by the graduating (hss(M-

tation of Nathan Strong, .)r. (Hartford, 1810).

John Kearsley Mitchell (1798-1858), of Virginia, was educated

in Scotland, graduated from the University of Pennsylvania in

1810, and after making three sea voyages as a ship's surgeon,

commenced practice in Philad(>lphia, where he became eminent

as ail internist, neurologist,

and teacher. The volume
of monographs collected

after his death by his dis-

tinguished son (1859') re-

veals an originality of mind
far above the average, and,

like the latter, he was tal-

ented in poetry and fiction

as well. He wrote ably

and suggestively on mes-

merism, osmosis, liquefac-

tion, and solidification of

car]:)onic acid gas and liga-

ture of limits in spastic

conditions, and he was the

first to describe the neu-

rotic spinal arthropathies

(1831-), which have since

been developed by Char-

cot, Bechtereff, Striimpell

and Marie. His essay On
the Cryptogamous Origin of Malarious and Epidemic Fevers (1849)

files the first brief for the parasitic etiology of disease on a priori

grounds—a rigorous, logical argument which, as pure theory goes,

ranks with Henle's essay on miasms and contagia (1840).

John Ware (1795-1864), of Hingham, Massachusetts, a Har-
vard graduate, who was professor of practice at Harvard from 1832

to 1858, wrote an important monograph on croup (1842^), and his

John Kearsley Mitchell (1798-1858).

1 J. K. Mitchell: Five Essays, edited by S. Weir Mitchell, Philadelphia,
1859.

2 Am. Jour. Med. Sc, Phila., 1831, viii, 55-64.

3 Ware: "Contributions to the History and Diagnosis of Croup," Boston,
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exhaustive study of doliriuni tremens (18310 is, in connection with

the earhcr paper of Thomas Sutton (1813), the classic account of

this neurosis.

Jacob Bigelow (1787-1879), of Massachusetts, was one of the

greatest of American botanists, the three vokimes of his "American

Medical Botanj^" (1817-20), illustrated with 60 plates and 6000

colored engravings, technically devised by himself, being a work
of international reputation, and, in America, approached only by
the writings of Barton, RafRnesque, Porcher, and Asa Gray.

Bigelow was visiting physician to the Massachusetts General Hos-

pital, professor of materia medica at Harvard, and a great medical

reformer. During the cholera epidemic of 1832 his wise sanitary

niUngs limited the mortality in Boston to 100, as against 3000

in New York City. His discourse On Self-limited Diseases (1835)

exerted a powerful influence upon medical practice in the United

States, and, in the words of Dr. Holmes, did "more than any
other work or essay in our own language to rescue the practice

of medicine from the slavery to the drugging system which was a

part of the inheritance of the profession." In 1855 Bigelow pub-

lished an anonymous volume of clever poetical travesties entitled

"Eolopoesis."

William Wood Gerhard (1809-72), born in Philadelphia, of

German extraction, was perhaps the most brilliant American pupil

of Louis. He was resident physician to the Pennsylvania Hospital

f 1834-68), taught the institutes of medicine at the University of

Pennsylvania (1838-72), and was much beloved in his native

city for his geniality and kindliness. He investigated the endermic

application of medicines (1830), described (with Pennock) the

cholera epidemic at Paris in 1832, and wrote interesting papers

on smallpox (1832-) and pneumonia (1834^) in children. His

treatise on diseases of the chest (1842) was the most authoritative

American work on the subject before the time of Flint. He left

two contributions of enduring value, his monograph on tuberculous

meningitis in children (1833"*), the first accurate clinical study of

the disease, and his paper on differential diagnosis of typhus and
typhoid fevers (1837^), which, in the United States at least, defi-

nitely settled the clinical and pathologic status of the two affec-

tions. Isolated observers, hke Willis in 1643, *' Huxham in 1737,^

1 Ware: Mod. Commiinicat. Mass. Med. Soc, Best., 1830-36, v, 136-194.
- Gerhard: Am. Jour. Med. Sc, Phila., 1832, xi, 368-408.
3 Ibid., 1834, xiv, 328; 1834-35, .w, 87.

Klerhard: Am. Jour. Med. Se., Pliila., 1833, .xiii, 313-359.
5 Gerhard: Ibid., 1837, xx, 289-322.

^ WiUis: De febribus, 1659, ch. xiv, xvii.

' Hu.xham: Essay on Fevers, 1755.
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or Ilil(l(Mil)r;iii(l in INK),' Imd no douhj disl iii<iuisluMl l)(>i\vo('n the

two (lis(';is(>s to their own sat isl';ict ion; hut the subject remained
in a haz>- stat(> until the time of (lerhard, for even Louis' mastei-

pieee of 1S20 took no eofzinizance of typhus fever, and Bi'itish ])rac-

titioiiers, witli the possible exception of A. P. Stewart (1840') or

Perry of Glasgow, did not clearly separate typhus from typhoid

until Sir William Jenner pointed the way in 1840.''

The jireatest physician of the West, and one of tlie most pictur-

esque fijiures in American medicine, was Daniel Drake (1785-1852),

who was the first after Hippocrates and Sydenham to do much

Diinicl Drake (17S5-1852).

for medical geography, and has a unique position of his own in

relation to the topography of disease. He was born in New Jersey

in abject poverty, was reared in a log-cabin among the Ken-
tucky pioneers, and the story of his struggles to gain an education,

self-aided and single-handed, his rise to the height of his profession

in the face of almost every obstacle, is a fine example of what
honest abilit}^ can accomplish if persistent. A pupil of William

1 J. V. von Hildenbrand : Ueber den ansteckenden Typhus, Vienna, 1810.

2 Stewart: Edinb. Med. & Surg. Jour., 1840, liv, 289-.369.

3 Sir W. Jenner: Med.-Chir. Tr., Lond., 1849-50, xxxiii, 2.3-42.
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Goforth, the pionpor of Jcnncrian vaccination in the West, his

diploma, made out in the latter's handwriting, was the first to be

issued west of the Alleghanies. Although in practice, Drake did

not complete his medical education until 1815, when he received

an academic degree at the University of Pennsylvania. He was
one of Osier's "peripatetic physicians," constantly moving from
place to place in aid of the cause of medical education, "ever at

war with man" (for his nature was combative), and apparently

dissatisfied with every condition he met. He changed his locality

as a teacher no less than seven times during his life, and two
important medical faculties, the Medical College of Ohio (1821)

and the Medical Department of Cincinnati College (1835), were

founded by him. In the latter venture he had as associates some
of the best American teachers of his day, including Samuel D.

Gross and Willard Parker. Drake was also the founder of the

Western Journal of the Medical and Physical Sciences (1827-38),

the most important medical periodical of the West in its time. It

contains his celebrated essays on Medical Education, which were

reprinted in 1832, and are, far and away, the most important con-

tributions ever made to the subject in this country. They are

written in a style which, for clarity and beauty is, even to-day,

a perfect model of what such writing should be. In 1841 Drake
published one of the first accounts in literature on the local disorder

known as ''the trembles," or milk sickness.^ He also described

epidemic cholera as it appeared in Cincinnati in 1832, and wrote
a number of papers on the evils of city life (1831), mesmerism
(1844), moral defects in medical students (1847), and an entertain-

ing posthumous work on Pioneer Life in Kentucky (1870); but
his crowning achievement was the great work on the Diseases of

the Interior Valley of North America (1850-54), the result of thirty

years' labor, based largely upon personal observation made during

extensive travel. The first volume is a wonderful encyclopedia of

the topography, hydrography, climate, and meteorology, plants

and animals, population (including diet, habitat, and occupations),

of the Mississippi Valley. The second volume, not published until

after his death, treats of the autumnal malarial and other fevers,

yellow fever, typhus fever, the exanthemata, and the unclassified

"phlogistic fevers," in relation to topographic, meteorologic, and
sociologic features. There was nothing like this book in hterature,

unless it might be Hippocrates on Airs, Waters, and Places, and
even Hippocrates made no attcnnpt to map out or triangulate the

geographic locale of disease. In its practical intention Drake's

* Early accounts were those of Thomas Barbee, in "Notices Concerning
Cincinnati" (1809), and by Alexander Telford and Arthur Stewart in Med.
Repository, N. Y., 1812, xv, 92-94.

30
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book b(>l()njis in the class dcsciilxMl by b)illiii<j;s as (list inctivoly and

poculiarly Aniorican, "in subjc^ct, mode of treatment, and style of

composition."' When Alfred Stille reported ujwn it to the AmcM'i-

ean Medical Association in ISoO, Drake was sreeted with 1)10-

lonf>;ed and thunderous denionsti'al ions of enthusiasm and applause,

such as had s(>ld()m been accorded to any ])iiysician before. "He
covered his face with his hands and wept hke a child." In con-

nection with Drake's masterpiece, two of his earlier pamphlets

should not be forgotten, for they are among the rarest of Ameri-

cana. The first, a pamphl(>t on the Climate and Diseases of Cin-

cinnati (1810), was the germ of the greater work; the second, his

Narrative of the Rise and Fall of the Medical College of Ohio (1822),

is one of the choicest bits of medical humor in existence. Drake,

as described by Gross, was a tall, commanding figure, simj)le and

dignified in manner. "He was always well dressed, and around

his neck he had a long gold watch-chain, which rested loosel.\-

upon his vest." As a lecturer he had a splendid voice, and was

possessed of fiery eloquence, causing him at times to sway to and

fro like a tree in a storm. He was gentle, fond of children, hating

coarseness, and had a genuine poetic side, writing very creditable

verses. Yet, although he practically created decent medical

teaching in Cincinnati, he was subjected to many snubs and in-

sults by snobs who affected to look down upon his origin and earl>'

chances. He assigned as a reason for not going to Europe that he

did not wish to meet physicians who might plume themselves

upon possessing greater advantages than himself, and said, witli

pathetic feeling, "I think too much of my country to place myself

in so awkward a position."

Other prominent American physicians of the early period were Georpe
Bacon Wood (1797-1879) and Franklin Bache (1792-1S64), of Philadoli)liia

who coUaborated in the huge "Dispensatory of the United States" (1S33),

which ran through 17 editions; Alonzo Clark (1807-87), of New York, who
introduced the opium treatment of peritonitis (1855^); Elisha Bartlett (1804-

55), of Rhode Island, John Y. Bassett (180,5-81), Osier's "Alabama student,"
and Samuel Henry Dickson (1798-1872), of South Carolina, a trio of elegant
and attractive medical stylists and litterateurs; that belligerent Celt, Charles
Caldwell (1772-1853), of North Carolina, who founded two medical schools

in the West, and whose Autobiography (1855) is a remarkable diatribe,

surcharged with venom and rancor; Robley Dunglison (1798-1869), of Kes-

1 .J. S. Bilhngs, in "A Century of American Medicine," Philadelphia, 1876,

p. 314. Dr. Billings was the first to emphasize the importance of Drake in

American medicine. The latter has since been made the subject of an elabo-

rate and excellent biography by Dr. Otto Juettner of Cincinnati (Daniel Drake
and his Followers, Cincinnati, Harvey Publ. Co., 1909), which gives a detailed

account of Western medicine in the early days, and should be read by all who
wish to understand the conditions of the time.

2 Clark: On the treatment of puerperal peritonitis by large doses of opium,
1855.
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wick, England, who compiled an excollont medical dictionary (1833) and
wrote an amazing array of text-books on nearly every subject except surgery;

David Hosack (1769-1835), in his day the best known practititmer in New
York City, and editor of the American Medical and Philosophical RegiHtcr

(1X10-14), in which work he was assisted by John Wakefield Francis (1789-
1S()1), a German-American physician who came to enjoy something of Hosack's
popularity in New York, was an attractive teacher and writer and something
of a medical Maecenas in the city; Nathaniel Chapman (1780-1853), of Vir-

ginia, a prominent teacher of clinical medicine at the University of Pennsylva-
nia, who, in 1820, with Matthew Carey, founded the Philadelphia Journal

of the Medical and Physical Scie7ices, which, in 1827, under the guidance of

Isaac Hays (1796-1879), became the American Journal of the Medical Sciences

(Hays' Journal); Theodoric Romeyn Beck (1791-1855), of New York, whose
Elements of Medical Jurisprudence (1823) was easily the best American work
on the subject in its day, running through 10 editions and many translations;

and Isaac Ray (1807-81), of Beverly, Massachusetts, who wrote the first

treatise on the medical jurisprudence of insanity (1838), a solid, well-written

book which is still of value.

Of isolated discoveries in internal medicine in the first half of the nine-

teenth century, we may mention the original description of "kondee," or
sleeping sickness, in the African travels of Thomas Winterbottom (1803');

the first accounts of cerebrospinal meningitis by Gaspard Vieusseux (1746-

1814) at Geneva (1805-), and by L. Danielsson and E. Mann at Medfield,

Massachusetts (1806"); Charles Badham's little monograph on bronchitis, to

which he gave the name (1808^) ; Allan Burns on endocarditis (1809*) ; William
Charles Wells on rheumatism of the heart (1812^) ; Romberg's thesis on achon-
droplasia (1817^); John Clarke's account of laiyngismus stridulus and tetany
in children (1815*); John Bostock on hay-fever (1819^); Louyer-Villermay's

classic paper on appendicitis (1824i"); Kopp's description of "asthma thymi-
cum" and "thymus-death" (1830"); Lobstein's account of fragility of the

bones, or osteopsathyrosis (lS33i-), John Badham's clinical description of in-

fantile paralysis (1835"); Carl Adolph Basedow's important paper on exoph-

thalmic goiter, giving the three classic symptoms or "Merseburg triad"

(1840"); Mohr's case of tumor of the pituitary body with obesity (1840'*);

1 Winterbottom: An Account of the Native Africans, London, 1803, vol.

ii, pp. 29-31.

2 Vieusseux: Jour, de med., chir., pharm., etc., Paris, 1805, xi, 163-182.

3 Danielsson and Mann: Med. & Agric. Register, Bost., 1806.

^Badlam: Observations on the Inflammatory Affections of the Mucous
Membrane of the Bronchia", London, 1808.

* Burns: Observations on Some of the Most Frequent and Important
Diseases of the Heart, Edinburgh, 1809.

6 Wells: Tr. Soc. Improve. Med. & Chir. Knowledge, 1804-10, Lond.,

1812, iii, 373-412.

' M. H. Romberg: De rachitide congenita, Berlin, 1817.

sj. Clarke: Commentaries on some of the most important diseases of

children, Lond., 1815, pp. 8(5-97.

9 Bostock: Med.-Chir. Tr., Lond., 1819, x, 161-165.

>" Louyer-Villermay: Arch. gen. do med., Paris, 1824, v, 246-250.

"J. Kopp: Denkwtirdigkeiten in der arztlichen Praxis, Frankfurt a. M.,

1830, i, 1;368.
12 Lobstein: Traite de I'anat. path., Paris, 1833, ii, 204-212.
13 Badham: London Med. Gaz., 1835-36, xvii, 215. First described by

Michael Underwood (1784).

" Basedow: Wchnschr. f. d. ges. Hcilk., Berl., 1840, vi, 197; 220.

1* Mohr: Wchnschr. f. d. ges. Heilk., Berl., 1840, vi, 565-571.



468 HISTOUV OK .MKDKINK

Jakob Heine's mononraiil: >>u iiifaiililc poliimiyclitis (1S4()'); Henry Burton's
notation of tlu' Mue line aloii^; the {iuiiis in Icaii jxiisonin^ (1S4()-); Perrin on
intcrniittcnt liy<irartliro>is (lsl.")'i; the independent aeeounis of leukemia hy
N'ireliow and jolni Hufilies Hennrtt (IS}")'); and Curiinfi's noti- of the con-

neetion of ahs(>nee of the thyroid with "synunetrie swellings of fat tissue at

the sides of the neck eonneeted with defective cerebral development," or

myxedema (1S")()*).

The neurologic discoveries of the period will be considered later.

The earliest nineteenth century exponent of anatomy and of

scientific medicine in France was Marie-Frangois-Xavier Bichat

(1771-1802), the creator of descriptive anatomy. The son of a

physician, the favorite pupil, assistant, and household intimate of

the surgeon Desault, and sometime an army sm-geon in the French

_ Revolution, l^ichat soon

developed from a light-

hearted, rollicking, haj)-

py-go-lucky student into

a successful surgeon and

a master-worker in the

science which sustained

one of its gravest losses

by his early death. His

Troite des membranes

(1799-1800), his five-vol-

ume Anatomie descrip-

tive (1801-3), and his

work on general anat-

omy applied to physiol-

ogy and medicine (1802)

opened out an entirely

new field for anatomists,

that of a detailed description of the parts and tissues of the body in

health and disease. Before Bichat's time, such text-books as those

of the jNIonros were woefully rudimentary in spots and said next to

nothing about the detailed anatomj^ of the nerves and viscera; while

teaching by dissection, as Robert Knox has recorded, was on the

most rough-and-ready basis. Bichat was a forerunner of Henle

and the histologists, dividing the tissues into 21 (non-microscopic)

^ Heine: Beobachtungen liber Lahmungszustande der untern Extremi-
taten und deren Behandlung, Stuttgart, 1840.

2 Burton: Med.-Chir. Tr., Lend., 1840, xxiii, 63-79.

'Perrin: Jour, de med., Paris, 1845, ii, 82. Union m^d., Paris, 1878, 3,

s. xxv, 821.

^ Virchow: "Weisses Blut," in Neue Notizen a. d. Geb. d. Nat. u. Heilk.,

Weimar, 1845, xxv, 151-155. Bennett: Edinb. Med. & Surg. Jour., 1845,

Ixiv, 413-423.

5 Curling: Med.-Chir. Tr., Lond., 1850, xxxiii, 303.

Desault (1744-95) and Bichat (1771-1802).
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varieties, which he treated as indivisible parts, hkc the elements

in chemistry, each tissue having its own particular kind of sensi-

bility and contractility {proprietes vitales). He was profoundly

influenced by Bordeu, and, hke Hunter, he regarded disease as an
alteration of vital properties or principles. His error was to assign

a specific vital property, a different mode of vitalism, to each tissue.

This ph\'siologic doctrine, now obsolete, is summed up in his

famous and fallacious definition of Ufe as "the sum of the forces

that resist death,"' which, as has been often observed,^ is only a
question-begging truism in the form of a reversible equation, in

fact, a simple case of arguing in a circle.

In connection with Bichat's work may be mentioned the

splendid atlas Anatomie de Vhomme (Paris, 1821-31), by Jules-

Germain Cloquet (1790-1883), consisting of five volumes illustrated

with 300 folio plates; and the discovery of the third corpuscles

or blood-platelets by Alexandre Donne (1801-78) in 1842.^

Bichat's ideas were carried into pathology by Jean Cruveilhier

(1791-1873), of Limoges, a pupil of Dupuytren's, who gave the

first description (with plates) of disseminated sclerosis* and left

an early description of progressive muscular atrophy of the Aran-

Duchenne type (Cruveilhier's palsy), but, like Hunter before him,

was led to the erroneous deduction that pyemia is the result of

phlebitis, pushing his theory, indeed, to the extent of asserting

that "Phlebitis dominates all pathology." Cruveilhier's atlases of

pathology (1842) are among the most splendidly illustrated books

on the subject. He did not use the microscope, and his errors were

afterward corrected, as we shall see, by Virchow.

Sir Charles Bell (1774-1842), the leading British anatomist

of the period, is now more celebrated as a physiologist and neurolo-

gist. The son of a Scotch Episcopal clergyman, he was a brother

of John Bell, the well-known surgeon, who opened a private school

of anatomy at Edinburgh in 1790. Both the Bells had an un-

common artistic gift, and Charles, in particular, illustrated his

System of Dissections (1798), his Engravings of the Brain and

* Bichat: Recherches sur la vie et la mort, Paris, an viii (1800), p. 1.

^ For example, in the inaugural dissertation of Dr. Abraham .Tacobi

(Cogitationes de vita nTum naturaliuni, Cologne, 1851, p. 24): "Prioribus
iam temporibus Bichat alio modo vitam definirc conatus est. Vitam igitur

qualitatiim et actionum materia^ morte rcsistcntium, complexum nominat. Sed
haec num definitio est? num aliud (>st, quam circulus? Statim interrogandum
erit, qindnam sit mors, et quod solum respondere poteristis, id erit, mortem
absentiam esse vita>. Mors, constituta notione vita^, vita* negatione definienda
est, non vice versa."

' Donne: Compt. rend. Acad. d. sc, Paris, 1842, xiv, 366-368.

* Cruveilhier: Anatomie pathologique, Paris, 1835-42, ii, livraison xxxviii,

pi. 5.
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Nervous Syste?)} (1802), and his liridtivwalci- Ircalist^ on the hand
(1S:^8) with oxciuisitc sketches. Coininji up to Loiulon in l.S{)4.

he hejvaii toachinj? anatomy in his own house and later at Great
\yindinill Street. He also lectuivd to artists, his "Anatomy of
Expression" (180G) being the result ol these studies. Through his

ardent devotion to private investigation, he never acquired tlie

practice he had h()i)ed for in London, and eventually accepted the
chair of surgery at Eduiburgh in 1830. In 1811, "l3ell pubhshed
A New Idea of the Anatomy of the Brain and Nervous System,
which contains the following sentence: "On laving bare the roots

Sir Charles Bell (1774-1842).

of the spinal nerves, I found that I could cut across the posterior

fasciculus of nerves which took its origin from the posterior portion
of the spinal marrow without convulsing the muscles of the back,
but that, on touching the anterior fasciculus with the point of the
knife, the muscles of the back were immediately convulsed." This
is the first experimental reference to the functions of the spinal

nerve-roots in literature, but Bell vitiated the effects of his dis-

covery, to some extent, by holding fast to the old theory that all

nerves are sensory, classifying them as "sensible and insensible,"

and, in reality, he demonstrated clearly the functions of the an-
terior roots only. An anatomist by training, his subsequent dis-
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coveries were all, in his own phrase, "deductions from anatomy,"
largely, no doubt, on account of his dislike of vivisection, and he

failed to understand the true Ijcarings of the experiment he had
made or to interpret it correctly. The conclusive experimental

proof that the anterior roots are motor, the posterior sensory,

\vas made by Magendie upon a litter of eight puppies and published

in 1822,1 and confirmed by Johannes Miiller in the frog in 1831.'

In 1826 Bell himself (in a letter of January 9th) had acquired a

clear idea of the difference between sensory and motor nerves.

In 1829 he demonstrated that the fifth cranial nerve is sensory-

motor; discovered "Bell's nerve"; also the motor nerve of the face

(portio dura of the seventh nerve), lesion of which causes facial

paralysis (Bell's palsy). These discoveries are incorporated in his

book on the nervous system (1830), which also contains early

cases of pseudohypertrophic paralysis and "Thomsen's disease."

Bell was a genial, unaffected, kind-hearted man, with a captivating

twinkle behind his eye-glasses, a bit of a dandy in attire. He was
much Uonized during his London life, and in 1829 was knighted for

his physiologic discoveries by the enthusiastic Lord Brougham.
He was an able surgeon, and attended the wounded after Corunna
and Waterloo, making interesting sketches of what he saw.

The a])lest supporter of Bichat's ideas in Great Britain was the

Scotch anatomist, Robert Knox (1791-1862), who was the first to

teach general anatomy from the descriptive, histologic, and com-
parative angles, and attracted Edinburgh students in great num-
bers by his dramatic style of delivery and his showy appearance

in the lecture-room. At this time, there were no public regulations

to supply dissecting material for teaching purposes, and the needs

of the large anatomy classes were met by surreptitious methods.

Body-snatching and even murder were rife. On the twenty-ninth

of November, 1827, the dead body of an old man who owed £4
to his landlord, William Hare, was sold by Hare to Knox for £7
10s., to recoup the debt, and this stroke of business led Hare and
his associate Burke to the idea of smothering their lodgers, or any
other unfortunates who fell into their hands, as a money-making
asset. The victim was first intoxicated, and then suifocated by
closing the hands tightly over the nose and mouth ("Burking").

Sixteen bodies were secured in this way and sold before the crime

was detected, and the last body was found in Knox's rooms. All

Edinburgh went wild on the instant, and Knox was mobbed by the

horrified populace, vituperated by press and pulpit, and threatened

1 Magendie: Jour, de physiol. exper., Paris, 1822, ii, 276-279.

- Midler: Froriep's Notiz a. d. Geb. d. Nat. u. Heilk., Weimar, 1831, xxx,

113; 129. The experiment was further confirmed in fish by Wagner (1846)
and Stannius (1849), and in birds by Panizza (1834) and Schifif (1858).
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with hanginp;. The fact that "Daft .hiinio," a harmless imbecile

of the "Old Town," aiui tiio voluptuous figure of "a beautiful

Lais" had bi'cii among those victimized and dissected, added
greater fuel to the flames. Knox, a man of powerful physicjue

and self-jjossessed character, braved the clamor, made bold to

outface his opponents, and eventually defended himself in writing,

but he was never popular afterward; his only adhcM'cnts were

his faithful pupils, and he eventually lost his hold, leading a

wandering existence until his death.' This sensational and en-

tirely discreditable episode led at least to one good reform. Lord
Warburton's Anatomy Act of 1832 (2d and 3d William IV, cap.

75), which provided that all unclaimed bodies should, under proper

conditions, go to the medical schools. Knox was an able and in-

teresting writer on artistic anatomy and natural history, and his

fragment on The Races of Man (1850), although full of eccentric

views, is one of the most original and readable contributions ever

made to anthropology. It was highly praised by Emerson.
An interesting work on artistic anatomy, which ma,y be men-

tioned in connection with Knox, is the "Anatomical Studies of

the Bones and Muscles for the Use of Artists" (London, 1883),

which were engraved from the posthumous drawings of John
Flaxman (1755-1836) by Henry Landseer.

The Icadinp; comparative anatomists of the early nineteenth century were
Lamarck, Cuvier, Owen, and Afiassiz. Of these, Jean-Baptiste Lamarck
(1744-1829), who gave up soldiering for medicine, medicine for botany, and
botany for zoology, once famous for his Natural History of Invertebrates
(181.')-22), is now best remembered by his Philosophie Zodlogirjue (1809). In
this he appears as a great pioneer of evolution, in his theory that variations are
produced by the effects of use and disuse upon organs, by response to external
stimuli, and by the direct inheritance of these acquired characters. Like
Galen and Hunter, Lamarck believed that structure follows function (La
fonction fait Vorgane), and although his theory of the heredity of acquired
characters is now hotly contested, he is still regarded as one of the greatest of
philosophic biologists.

Georges Cuvier (1769-1832), whom Lamarck helped and who afterward

* Of the odium which Knox incurred from the Burking incident, it may be
said that, while he was technically guiltless, the aversion of his fellow-towns-
men wii-s not entireh^ without foundation, since they knew that the bodies of

poor people were liable to be spirited away by "sham mourners" at funerals
and other devices of the "Resurrectionists," while the sho^v'y, sensational
methods of the lecturer himself were not strictly in accord with the best modern
taste as to the dignity of medical teaching. Dissection and vivisection, to be
respectable and scientific, should always be private and under proper legal

restrictions. Even the public dissections depicted on the title-f)ages of Vesa-
Uus and Columbus reek a little too much of the Barnum's show-bill for modern
taste, and a blood-pre.ssure experiment demonstrated on a vivisected animal
to a public audience, hardly any of whom understand its bearings, can best be
judged in the light of the "Law" of Hippocrates: "Those things which are
sacred are to be imparted only to sacred persons; and it is not lawful to impart
them to the profane until they have been initiated into the mysteries of the
science." ,
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turned against him, who once overshadowed him, but is now regarded as his

inferior, had, as Flourens said, "Vesprit vaste." His great works on com-
parative anatomy (1801-05), on the fossil bones of Paris (1812), on the struc-

ture of fishes (1828), and on the animal kingdom (1836-49) are on the most
extended scale. He was the founder of vertebrate paleontology, first stated

the theory of morphologic types (vertebrate, molluscan, articulate, radiate),

tlie doctrine of the structural correlation of parts of an organism, and the

catastrophe theory of geologic formations. But he believed in spontaneous
generation, the fixity of species, and the preformation of the embryo.

Sir Richard Owen (1804-92), of Lancaster, England, a pupil of Aber-
nethy's, and tlie associate and son-in-law of John Hunter's secretary, William

Clift, edited Hunter's posthumous works, and began his studies in morphology
with his great Catalogue of the Physiological Scries of Comparative Anatomy
(1833-40) in Hunter's collection. His Anatomy and Physiology of the Verte-

brates (1866-68) was pronounced by Flower to rank next to Cuvier's Com-
parative Anatomy in scope. In 1840-45, he pubhshed the Odontography, a

monumental treati.se on the

morphology of the teeth of

living animals, illustrated

with 150 plates. In paleon-
tology, his monographs on
British fossil mammals, birds,

and reptiles (1846-84), ex-

tinct mammals of Australia

(1877), and extinct wingless

birds of New Zealand (1879),

are of the highest importance.
He described the Archseop-
tcryx, the oldest known bird,

tlie Apteryx, Notornis, and
Dinornis, the latter class in-

cluding the dodo and the
giant moa. He was also the
first to describe the Trichina
spiralis (1835^), but he classi-

fied the spermatozoa as inter-

nal parasites under "Ento-
zoa." Owen was one of the
early workers with the micro-
scope in England, a founder
and charter member of the
Royal Microscopic Society,

and an accomplished violon-

cellist and chess-player. He
was Hunterian professor at

the Royal College of Surgeons (1836-56), and superintendent of the Natural

History Department of the British Museum (1856-83). In 1843 he uitro-

duced the well-knowm distinction between serial homologies (organs of sundar

structure and development) and morphologic analogies (different organs of

similar function). He followed Goethe and Oken in upholding the vertebrate

theory of the skull,^ and while admitting variation of species through an mnate
tendency to deviate from an ancestral archetype, was an opponent of Darwin-

ism, but being worsted bv Huxley in two important controversies, he event-

ually went over to it. After Owen's death, Huxley wrote an appreciative

studv of his work.
Louis Agassiz (1807-73), of Mottier, Switzerland, .settled in Cambridge,

Sir Richard Owen (1804-92).

lOwen: Tr. Zool. Soc, Lond., 1835, i, 315-324. See, also, Hilton:

London Med. Gaz., 1833, xi, 605.

2 Owen: On the Archetype and Homologies of the Vertebrate Skeleton,

London, 1848.
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Miiss., ill 1840, and his Contributions to the Natural History of tho Ignited

States (lSri7-<)2) is of especial interest to Americans. His Lowell Institute

lectures on comparative emhryolo(iy (1S4()), followed by those of .leiTries \\ y-

man on comparative iihysiolofiy (1S41)), introduced new ideas into American
teaching. His Fossil Fishes (is;i;i-44), describiiif!; over KMK) species, is \\\-.

masterpiece, although his empirical classification by scales is now discarded.

He was an opi)onent of Darwinism, and upheld the old Linna'an idea of the

fixity of species; also the Keca|)itulation Theory, that "the history of tlie

individual is but the epitomized history of the race."

Tlic pioiuHM-s of Amorican anatomy in the first half of tho cen-

tury wcro Wistar, Horner, Godnian, and Morton.

C'aspiM- Wistar ( 17()()-1818), l)orn in Philadelphia of (lerinan

extraction, taujiht anatomy at the University' of Pennsylvania

from 1791-1818, and his "System of Anatomy" (1811-14), now
forgotten, was the earliest

treatise on the sul)ject piil >-

lished in this country. Hi>

description of the ethmoiil

bone was praised by Soeni-

nun'ring, and his memoi\-

survives in the wistaria

vine, which was named
after him; in the still pop-

ular "Wistar parties" of

old time, weekly literarx

gatherings at which he wa-

a cultured and amiable

host, and in the present

Wistar Institute of Anat-

omy and Biology in Phila-

delphia (1892)/
^^'illiam Edmonds Hor-

ner (1793-1853), of War-
renton, Virginia, studic( 1

medicine at Edinburgh and
Philadelphia, and after serving as army surgeon in the war of 1812,

settled in the latter city, where he became prosector to Wistar,

Dorsey, and Physick, eventually succeeding the latter as professor

of anatomy in the University of Pennsylvania in 1831, his successor

being Joseph Leid}-. Horner discovered the tensor tarsi muscle

(Horner's muscle) supplying the lacrimal apparatus (1824^), and
investigated the odoriferous axillary glands in the negro, the mus-
cular tube of the rectum, and the membranes of the larynx. He
performed and described important surgical operations, particu-

larly on the eye, and published treatises on anatomy (1826) and

William Edmonds Horner (1793-1853).

1 Horner: Phila. Jour. Med. and Phys. Sc, 1824, viii, 70.
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pathology (1S29). In 1834i he piibhshed an important paper

showing that the rice-water discharges in Asiatic cholera consist

of epithelium stripped from the small intestine.

John D. Godman (1794-1830), of Annapolis, Maryland, an
anatomist of great talent, could not realize what was in himself,

because, as Gross puts it, "poverty literally pursued him from the

cradle to the grave." Orphaned in infancy, friendless, cheated

out of his inheritance by fraud, by turns a printer's apprentice

and a sailor, he succeeded in gaining a medical education through

a noble perseverance, attracted the kindly notice of Daniel Drake,

who gave him a chair in surgery, and became editor of the short-

lived Western Quarterly Reporter of Medical, Surgical, and Natural

Science (1822-23), the first medical journal to be printed west

of the Alleghanies. His life was one of grinding toil, his lectures

were popular, but never remunerative, and he was an early

victim of phthisis; but he produced three works of importance and
originality—his treatise on the fascia (1824), his Contributions

to Physiological and Pathological Anatomy (1825), and his Ameri-

can N'atural History (1826).

Samuel George Morton (1799-1851), of Philadelphia, a gradu-

;itc of the University of Edinburgh, published an elaborate treatise

<iii general and microscopic anatomy in 1849, but he is now best

remembered as craniologist, paleontologist, and phthisiographer.

His Crania Americana (1839) and Crania /Egyptiaca (1844) are

fine atlases, among the earliest of their kind, of permanent value

and reputation. His book on organic remains (1834) is said to

lie the starting-point of all systematic study of American fossils.

His Illustrations of Pulmonary Consumption (1834) is of great

value as summing up the knowledge of his time. He believed that

the races of mankind are of diverse origin, and his essay on hy-

l)ridity (1847) demonstrated the fertility of hybrids, both which

\iews made him a target for controversial abuse and theological

liatred.

Amonn the carlior American works on zoology and morphology are

'I'hdinas Say's Cru.Hlacea of the United Stales (1817-18) and American Ento-
ii'ology (1824-28), Richard Harlan' >> Fauna Americana (1825), (iodman's work
nil >sorth American manmials (1S26), Aiuhibon's /^m/.s of America (1827),
Isaac Lea's Fresh Wafer Mussels (1829), Nuttall's Ornil/iology of the United
Sidles and Canada (182.3-34), Holbrook's North Anerican Herpetology (1836-
Kl), De Kay's Zoology of New York (1846-49), and Audubon and Bachmann's
(Jiindrupeds of North America (1846-54).

In Germany, the development of anatomy and i')hysiology went
liand in hand, and the abl(>st of the earlier morphologists and his-

tologists—Miiller, Schlciden, Schwann, Henle, Remak—were also,

1 Horner: Am. Jour. Med. Sc, Phila., 1834, xv, 545; 1835, xvi, .58; 277, 2 pi.
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in the l^est sense of the leriu. physiologists. The fourxlcM' of seien-

tifie niediciiie in ( leiinany was, indeed, Johannes Miiller ( 1801 -58),
j

of C'ohlenz, who was also the greatest (iernian pliysiologist of his i

time, and, like Haller and John Hunter, one of the great all-round

medieal naturalists. He was equally eminent in biology, compara-
j

tive morphology, physiologic chemistry, psychology, and pathol-|

ogy. and tln-ough his best pupils- the histologists Schwann, Hciilc,

Kolliker, and Virchow, the physiologists Du Bois Reymond, lichii-

holtz and Briicke, most of whom followed the same trend—we ma\'

trace the main currents of modern German medicine. Miillei's

Johannes Miiller (1801-58). (From a chalk drawing in the Surgeon General's

Library.)

Haridbuch der Physiologie des Menschen (1834-40) resembles
j

Haller's great treatise as a rich mine of novel facts and original

ideas, and introduces two new elements into physiology—the com-

parative and the psychologic. His principal contributions to thej

science were his investigation of specific nerve energies (18260, his

explanation of the color sensations ("pressure-phosphenes") pro-

duced by pressure on the retina (1826'^, his experimental proof

1 "Ueber die fantastischen Gesichtserscheinungen," Coblenz, 1826; and

Zur vergleichenden Physiologie des Gesichtssinnes, Leipzig, 1826.

2 Zur vergleichenden Physiologie des Gesichtssinnes, p. 73.
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(in the frog) of the Bell-Magendie law of the spinal nerve-roots

(18310, his discovery of the lymph-hearts in the frog (18322), ^ig

law of the eccentric projection of sensations from the peripheral

sense organs to other nerve-terminals (1833), his experiments on

the vocal cords and the voice (1835-57''), his theory of color con-

trast (1837*), his isolation of chondrin and gliitin (1837^), his

demonstration of the function of the bristle cells of the internal

ear (1840*^), and his examination of the slimy secretions of the club-

cells of the myxinoid fishes (1845^. His broadest generalization,

the Law of Specific Nerve-energies,* which maintains that each

sense organ, when stimulated, gives rise to its own peculiar sensa-

tions and no other, has since been extended far beyond its author's

original intention, in the idea that each nerve-fiber, as well as each

organ or nerve, has its specific sensations, differing in degree if not

in kind under stimulation. As a morphologist, Mliller made
investigations of the first rank on the structural relations of

the myxinoid and ganoid fishes (1834-44), the Plagiostoma (with

Jacob Henle in 1838-41), and the echinoderms (1846-52). In

embryology, his name is associated with the discovery of the

Miillerian duct (1825^). As a histologist, he worked out the whole

finer anatomy of the glandular and cartilaginous tissues (1830'"),

grouped the connective tissues, and thus cleared the ground for the

cell theory of his pupil, Schwann. In pathology, as in histology,

he was one of the first to use the microscope, particularly in his

monumental work on tumors (1838"), and he introduced the idea

that fever is a nervous reflex (1840). In 1841 he described the

parasitic disease now recognized as psorospermosis. ^'^ In 1834

he founded the journal everywhere known as Miiller^s Archiv,

which was continued after his death by His, Reichert and Du Bois

Reymond, and later by His and Waldeyer, Engelmann and

Rubner. As containing a host of classic contributions, it has

exerted a profound influence upon the advancement of scientific

1 Notizen a. d. Gebiete d. Natur. u. Heilk., Weimar, 1831, xxx, 113; 129.

2 Phil. Tr. Lond., 1833, pt. 1, 89-94.

3 Handb. d. Physiol., Coblenz, 1840, ii, 184-222.

* Handb. d. Phy.siol., 1840, ii, 372.

5 Ann. d. Pharm., Hcidelb., 1837, xvi, 277-282.

6 Handb. d. Physiol., 1840, ii.

' Untorsuchungen iiber die Eingeweide der Fische, Berlin, 1845, p. 11.

8 Handb. d. Physiol., 1840, ii, 258.

' Nova acta Acad. Nat. Curios., Bonn, 1825, pt. ii, 565-672, 6 pi.

" De glandularum secernentium structura penitiori, Leipzig, 1830.

" Ueber den feinern Bau und die Formen der krankhaften Geschwiilste,

Berlin, 1838.

'= Mailer's Arch., Berl., 1841, 477-496, 1 pi.
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iiUMliciiir. I.iko ('V(>rv iiwM iiiv(>sti<;;it()r who has approached his

sul)jcct from \\\v broadest aii^le. Miillcr made ;i few mistake-.

Followint!; Ilewson, iMaseagni, and tlie Ilimteis, hv maintained th;il

altsorption is the special and exclusive function of the lymphatic-,

althoufi;h Majicndie, in 1830, had shown tiiat th(> blood-vessels

also possess this power. As late as 1840 he held that respiration

in the fetus is effected not (as John Mayow had shown in 1G74) \>y

the placenta, but by a special juice or plasma secreted in I lie

maternal blood. In 1840 MiiUcr stated that no one could c\tf

hope to measure the v(>locity of a nervous impuls(\ Ten years

later his pupil, Helmholtz, liad done so. Temperamentally, he

was a mystic, and, by the same token, a vitalist in theory. He be-

lieved that there is something in vital processes which does not

admit of a mechanical or a

material explanation, but he

also believed that such ex-

planation may be pushed to

the limit "so long as we keep

to the solid ground of ob-

servation and experiment."

Strongly built, with broad

shoulders and a massive

Achillean head—Virchowi

said it "seemed like that of

some warrior of old"—Miil-

ler was a striking, magnetic,

impressive teacher, of rare

personal charm, who influ-i

enced and inspired his pupils!

for good as only a great

man can.

After Miiller's time, the main trend of German anatomy wa^

along histologic and functional lines, and this new depart un

tm'ned upon three important factors—the foundation of modein

embryology by von Baer (1827-28), the improvement of the achro-j

matic microscope by Joseph Jackson Lister in 1830, and the de-

velopment of the cell theory by Schleiden and Schwann (1838-39).

Carl Ernst von Baer (1792-1876), the father of the new em-|

bryology, was a native of Esthland, in the Baltic Sea provinces of

Russia, and was successively professor at Dorpat, Konigsberg, and

St. Petersburg. The special service of von Baer was that, where

his predecessors had only studied the chick, he made embryology

a comparative science, established the modern theory of the germ-

layers, and the beginnings of histogenesis, organogenesis, and

morphogenesis.

Carl Ernst von Baer (1792-1876).
(From an engraving in the Surgeon
General's Library.)
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Caspar Friodrich Wolff, in 176S, had already been close upon the f^crm-

lay(>r concept when he saw that the intestines are produced by the folding in

and rolling together of "leaf-like" embryonic layers. In 1817' Christiiin

Pand(>r (1793-1865), assisted by von Baer, in his observations upon the chick,

ext(>n(ied the number of these layers to three. Von Baer, in his great work on
the development of animals (1828-34-), showed, from comparative studi(>s of

all kinds, that these leaf-like layers are not true tissues of the developing organ-
ism, but the germs or germ-layers from which the alimentary canal, the nervous
system and its other parts are unfolded, disappearing as the latter are com-
pleted. He recognized four layers in all, from the fact that the middle layer

is made of two sheets; but this double layer was afterward shown to be a single

structure by Robert Remak, who first defined the three categories, ectoderm,
endoderm, and mesoderm (1845).

The supreme merit of von Baer's work lies in the wonderful

patience shown in working out, as Minot puts it, "almost as fully

as was possible at this time, the genesis of all the principal organs

from the germ-layers, instinctively getting at the truth as only a

great genius could have done." This was in the trying early days

of the modern microscope, and the clear and beautifully accurate

results obtained, from sections cut without the aid of a microtome,

have set the pace for all subsequent work, down to the recent

phase of tracing the embryonic cell-lineage in minutest detail.

Von Baer discovered the mammalian ovum in 1827,^ and, at the

same time, the chorda dorsaUs or notochord. From his exhaustive

studies in comparative embryology, he was led to classify animals

into four groups, viz., Vertebrata, Articulata, Mollusca, and
Radiata, which makes him, with Cuvier, the founder of modern
morphology (Haeckel). Von Baer went to Russia in 1834, and
devoted the rest of his life to investigating the physical geography

and anthropology of that country. In cooperation with Rudolf

Wagner, he was instrumental in calling together the first Congress

of Anthropologists in 1861. He was of a deeply religious nature,

and his autobiography, privately printed in 1864, gives an interest-

ing account of his experiences.

Contemporaneous with von Baer, was Wagner's discovery of the germinal
spot (1835), Purkinje's characterization of the formative substance ("pro-
toplasm") of the embryo (1839), Schwann on respiration in the embryonic
cliick (18.34), Reichert on the visceral arches in vertebrata (18.37), BischofT on
the development of the rabbit (1848) and the guinea-pig (1852); but the latter-

day embryology of von Kolliker, His, Haeckel, Balfour, Hertwig, and Minot is

part and parcel of the doctrine of the nucleated cell.

The development of the cell-theory, one of the fundamental

principles of modern science, was almost entirely the work of bot-

anists. In the seventeenth century, Robert Hooke (1665), Mal-

' Pander: Diss, sistens historiam metamorphoseos quam ovum incubatum
prioribus quinque diebus subit, Wiirzburg, 1817.

- Ueber Entwickelungsgeschichte dcr Thiere, Konigsberg, 1828-34.

' De ovi mammalium et hominis genesi, Leipzig, 1S27.
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pighi (1075), and NeluMuiah Crew (1(')S2) liad noticed the eellular

cavities in cork and {j;reeii plants. In ISiil the ('('ll-nucleus was

discovered by the botanist liobert Brown (1773-1858), who also

discovered the process of generation in plants by means of pollen.

The cell nucleolus w^as discovered by Oabriel Valentin in 183(1.

The sij^nilicance of the nucleus in vegetable histology was first

emphasized by the Hamburg botanist, Matthias Jacob Schleiden

(1804-81), who, after studying law and medicine, became* pro-

fessor of botany at Jena, Dorpat, and Frankfort on the Main.

In his important paper on Phytogenesis (1838') Schleiden saw and

proved that plant tissues are made up of and developed from

groups of cells, of which he

recognized the nucleus (or

"cytoblast") as the impor-

tant feature; but he held

that young cells originate

si)ontaneously from the cy-

toblast, which he thought

to be encased in the solid

cell wall. He regarded the

young cell as resting upon

and expanding over the cy-

toblast like a watch-crystal

over a watch, an idea which

became known as the

"watch-glass theory" (Uhr-

glostheorie). Thus, he re-

garded cell reproduction as

endogenous (free internal

formation) instead of b\-

division, and the cell wall

as a sohd structure instead

of a semipermeable mem-
brane. But Schleiden was a true physiologic botanist withal,

entertaining a lively contempt for the mere herbarium collectoi-,

and his Grundzuge (1842^3^) is perhaps the most important

landmark in the modern history of the science. He was keen at

controversy and, lawyer-like, did not hesitate to indulge in per-

sonalities to put his adversaries in a corner. A friendly after-dinner

conversation between Schleiden and Schwann, who in the mean-

time had discovered nucleated cells in the animal tissues, led the

latter to look for cells in all the tissues he knew of and to formulate

Matthias Jacob Schleiden (1804-81).

1 "Beitrage zur Phytogenese, " Mtiller's Arch., Berl., 1838, 137-176, 2 pi.

* Grundzuge der wissenschaftlichen Botanik, Leipzig, 1842-43.
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the most important generalization in the science of morphology,

viz., the principle of structural similarity in animal and vegetal>le

tissues: "There is one universal principle of development for the

elementary parts of organisms, however different, and that prin-

ciple is the formation of the cells." To Schleiden's concept of the

cytoblast, Schwann added the "cytoblastema" or matrix of cell

development, analogous to the mother liquor from which crystals

spring. This, as Mrchow pointed out, was a tacit acceptance of

"spontaneous generation," the very thing which Schwann after-

ward did so much to overthrow.

Theodor Schwann (1810-82), born at Neuss near Diisseldorf,

was a pupil of Miiller's at Bonn and the latter's prosector at Berlin.

After the publication of his

classic on the cell theory in

1839,1 he was called to the

University of Louvain, and,

in 1848, became professor

of anatomy and physiology

at Liege. A most careful

and accurate investigator,

he discovered the sheath of

the axis-cylinder of nerves,

which goes by his name
(18382), and the striped

muscle in the upper part

of the esophagus (1837'').

His inaugural dissertation

(1834^) showed that air is

necessary for the develop-

ment of the embryo; and,

applying the same idea to

the problem of spontaneous

generation, he was able to prove, in 1836,^ that putrefaction is

produced by living bodies, which are themselves destroyed if the

surrounding air be heated or vitiated. In 1837,*' about the same

time as Cagniard Latour, he discovered the organic nature of

1 Mikroskopische Untersuchungen uber die Uebereinstimmiing in tier

Struktur und dcm Wachsthum der Thierc und Pflanzcn, Berlin, 1839.

- Froriep's Neue Notizen, Weimar, 183S, v, 228, and Schwann's book on

the cell-theory.

s.Joh. Muller: Handbuch d. Physiologic, Coblenz, 1840, ii, 36.

^ De necessitate aeris atmosphaerici ad evolutionem pulli in ovo incubato,

Berlin, 1834.

' Ann. d. Physik u. Chemie, Leipz., 1837, xli, 184-193.

« Mitth. a. d. Verhandl. d. Gesellsch. naturf. Freunde zu Berlin, 1837, ii,

9-15.

31

Theodor Schwann (1810-82).
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yeast, and showed that tlic \(>ast-i)laiit ('aus(>s fermentation

whieli ean l)e suppn^sscd by heatinji; the eiihure-mechuni and
st(>rihzin}2; tlie surroundin}>; air by heat. As a physiologist, he

(hscovcred pepsin in 1835,' showing its jiower to change non-

dilt'usible albumens into peptones; and, in 1841,'- demonstrated,

by means of an artificial bihary fistula in a dog, that bile is abso-

lutely essential to tligestion. He was the first to investigate the

laws of nuiseular contraction by physical and mathematical

methods, in his classic experiment, demonstrating that the ten-

sion of a contracting nuiscle varies with its length (1887''). In

personality, Schwann was an amiable, unpretentious nature,

somewhat below the middle height, with an open, pleasant, genial

count (Miance, not unlike that of Claude Bernard. He is said to

have visited London twice without making himself known to any
one. He was a devout Catholic, submitting the manuscript of

his work on the cell theory to the Bishop of Malines for approval

before publication, but he did not hesitate to declare; the Louise

Lateaii affair an arrant imposture. During the last forty years of

his academic life he seems to have done little scientific work, and

Professor Ray Lankester records that "to sit with him in front of a

cafe in the pleasant streets of Louvain and hear him discourse on

the progress of histology and the germ theory of disease" was "a

pleasure no less startling than that which could be conferred l^y

one risen from the dead."

Following upon the researches of Schleiden and Schwann, cells

were discovered which had not a cell wall, but merely what phys-

icists call a "surface of discontinuity" in relation to the surround-

ing medium; and it was found that the nucleus is contained, not

in the cell wall, as Schleiden had supposed, but in the ground sub-

stance of the cell itself. From this time on, the nature and sig-

nificance of this fundamental substance became the main object

of investigation. In 1835, the French zoologist Felix Dujardin

(1801-60) had described and defined it in the protozoa as "sar-

code."^ Schleiden, in his paper of 1838, had noted it in plants and

regarded it as a gum. Purkinje was the first to employ the term

"protoplasm," applying it to the germinal ground substance of

the embryo (1839). In 1846-51, the botanist Hugo von Mohl
(1805-72), of Stuttgart, described part of the contents of the vege-

table cell (just under the cell-membrane) as "protoplasm,"* and

> Mailer's Archiv, Bed., 1836, 90-114.

2 Ihid., 1844, 127-159.

5 Described in Miillcr's "Physiologie, " 1840, ii, 59-62.

^ Dujardin: Ann. d. sc. nat. (zool.), Paris, 1835, iv, 343-376.

M'on Mohl: Botan. Ztg., 1846, iv, 337; 353; 369; 385.
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the chemical nature of the same was investigated by a Swiss botan-

ist, Carl Nageh (1817-91) in 1862-63.1 Ferdinand Cohn (1828-

98), of Brcslau, eminent for his work in bacteriology, dec^lared,

after a study of the protococcus, that animal and vegetable pro-

toplasm are analogous, if not identical, substances (1850-53'^).

Hoinrich Anton de Bary (1831-88), a Frankfort botanist, showed

this identity further in his work on the myxomycetes (1859'').

In the meantime (1858), Virchow had already announced the

continuity of cell development and its importance in pathology.

Finally, Max Schultze, in 1861,^ showed that the likeness between

animal and vegetable protoplasm is not only structural and chem-

ical, but also physiologic. Thus the cell gradually came to l)e

recognized as the structural and physiological unit in all living

organisms, whether animals or plants, simple or complex, embry-

onic or adult, healthy or diseased, while, in our own time, the cell-

nucleus is regarded as the chemical "center of oxidation" and the

chromosome as the transmitter of inherited characters.

It was in this way that anatomic studies came to l)e more and

more histologic or microscopic, and the "seats and causes" of

disease itself to be referred to the cellular elements in the body

and the unicellular organisms attacking them.

The importance of the cell theory is immediately sensed in the

work of Jacob Henle (1809-85), the greatest German histologist

of his time and one of the greatest anatomists of all time. Born

of Jewish parents at Fiirth, near Nuremberg, Henle was one of

Johannes iNIiiller's favorite pupils, one of his prosectors at Berlin,

and later professor of anatomy at Zurich (1840), Heidelberg (1844),

and Gottingen (1852-85). Henle did many important things for

medical science. In his classic researches of 1836-37^ he was the

founder of modern knowledge of the epithelial tissues of the body.

He first described the epitheUa of the skin and intestines, defined

columnar and ciliated epithelium, and pointed out that this tissue

constitutes the true lining membrane of all free surfaces of the body

and the inner lining of its tubes and cavities. In 1840'^ he demon-

strated the presence of smooth muscle in the middle or endothelial

coat of the smaller arteries, a discovery which was the starting-

iNageli: Sitzungsb. d. k. l);ivf'r. Akad. d. Wissensch., Miinchen, 1862,

ii, 280; 1863, i, 161, 483; 1863; ii, 119.

2 Cohn: Zur Naturgescliichte des Protococcus pluvialis, Breslau, 18,50,

and Untcrsuchimgen iiber die Entwicklungsgcschichtc dor niikroskopischen

Algon und Pilzon, Bonn, 1853.

^ do Bary: Die Mycetozoen, Leipzig, 18.59.

^Schultze: IVIiiller's Arch., Berl., 1861, 1-27.

* Symbola? ad anatomiam villoruni intestinalium imprimis corum epitholii

ot vasorum hicteoriim, BerUn, 1837.

" In his "Allgemeine Anatomie," Leipzig, 1841, pp. .510, 690.
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point of tli(> present pli\si(il();z,ic;il tli(>orv of the vasomotor mechan-
ism. Il(^ also (lis('ov(MV(l the ('xl(M'nal spliiiictcr (striaiod inuscliM

of the bladdor, (lu> ccMitral chylous vessels, the internal root-sheath

of the hair, the Henle tubules in the kidney (1862') and gave the

first aeeurate account of the histology of the cornea and of the

morphology and development of the larynx. He first pointed out

many important structures in the brain, notably the reflations of

the hippocampus, and the vestigial character of the j«)sterior lobe

of the pituitary body. Altogether, the histological discoveries of

Henle- take rank with the anatomical discoveries of Vesalius. As
a mori)hologist, he collaborated with Miiller in his monograph on

the plagiostomes (1838-

41), and described the elec-

tric fish Narcine, and the

annelid Enchytra3us. In

{pathology he was, with his

friend Pfeufer, the founder

of the celebrated Zeitschrift

fiir rationelle Medizin (1842

-09) , which exerted a pow-
erful influence upon the

advancement of German
medicine and contains some
of the best monographs of

the period. His essay "On
Miasms and Contagia"
(1840''') contains the first

clear statement of the idea

of a contagium animalmn.
His essay on fevers'* elabo-

rates Miiller's idea that

fever is only a symptom,
occasioned by disturbances

in the central nervous sys-

tem. In his "Hand Book of Rational Pathology" (1846-535)

he maintains that the physician's duty is to prevent and
cure disease; that disease is a deviation from normal physio-
logic processes; death the cessation of metabohsm; and the
hypothesis of a vital force, "just as good or as weak as that

1 Contained in his "Handbuch der systematisschen Anatomie," 1862, ii,

300-30.5.

2 These discoveries are to be founrl in Henle's two treatises on anatomy.
3 In his "Pathologische Untersuchungen," BerHn, 1840, pp. 1-82.

4 Ibid., 206-274.
s Handbuch der rationellen Pathologic, Braunschweig, 1846-53.

Jacob Henle (1809-85).
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of electric attraction or gravitation." In practical medicine, he

first connected the catarrhs and exanthemata with inflammation

(1838), pointed out the preponderance of left-sided varicocele

and the relation of left-sided intercostal neuralgias to the hemi-

azygos vein, and first showed the significance of urinary casts in

renal disease (1844). Of Henle's two books on anatomy, the earlier

Allgcmeine Anatomie (1841) was, in reality, the first treatise upon

microscopic histology, and marks a great advance upon Bichat in

that the tissues are considered in their developmental and func-

tional, as well as their structural, relations. The classification of

the tissues is the simplest and best ever made, and the book con-

tains an admirable history of microscopy and histology, as also

some of Henle's most important discoveries. The later "Hand
Book of Systematic Anatomy" (1866-710 is an exhaustive three-

volume treatise of the highest scientific order. It contains the

first logical account and nomenclature of the axes and planes of

the body, the terminology is greatly simplified and the sections on

the Hgaments, the muscles, the viscera, and the vascular and

nervous systems are of epoch-making importance. The illustra-

tions of this work, made with Henle's own hand, are, as he puts it,

architectural rather than diagrammatic, in that only so much of

a structure is given in light and shade as is necessary for its com-

prehension, while the idea of plan and elevation is freely resorted

to. As a lecturer, Henle was vivid and inspiring, making his own

drawings with his crayon as he went along, and winning love and

admiration by his sincerity and charm. He was not only a skilful

artist, but something of a poet, and an accomplished musician,

beginning with the viohn and eventually learning to play both

viola and violoncello, so that he might take any part at need in an

impromptu string quartet. The experiences of his life, his peri-

patetic career as student and professor, the romantic circumstances

of his first marriage, his friendships with such men as Humboldt,

Gustav Magnus, and Felix Mendelssohn, make an interesting

narrative.

Robert Remak (181.5-65), of Posen, also of Jewish descent, was

an assistant of Schonlein'g at the Charite, and apart from his

reputation as a microscopist, did a number of important things in

other directions. In histology he is memoral)le for his discovery

of the non-medullated nerve-fibers (fib(M-s of Remak) in 1838,^

and of the ganglionic cells in the sinus venosus of the frog's heart

1 Handbuch der systematischen Anatomie des Menschen, Braunschweig,

1866-71.

' Remak : Observationes anatomicae et microscopicae dc systematis ner-

vosi structura, Berlin, 1838.
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(1848'), now n-tiardt'd as the auloiit)iuoiis centers causinfi; the

heart-beat. lie was one of the th'st to point ont tliat tlie pro-

liferation oi eells to form tissues is aeconi|)hshe(l by eell (Uvision

(1852-) and not, as Sehleiden and Schwann had supposed, by en-

dojvenous formation. He snnphlied von Baer's classification of

thr^enn-layers. as we have seen (IS")!''). In 1842, in Schonlein's

clinic, he i)roduced favus expcM'inientally, /// propria persona,

separating the fungus from the genus Uidium, and calling if Acho-

rion Schonlcini, after the mas-

ter (1845*). He was the first

to describe ascending neuritis

(1S()1), and he was, with Ad-

dison and Duchennc of Bou-

logne, one of the i)ioneers of

elect rot h(n'ai\v, substituting

the galvanic for the induced

current (185G'^).

Another important pionecM-

in the use of the miscroscope

was Johannes Evangelista Pur-

kinje (1787-1869), of Bohemia,

who was also a physiologist of

genius. He began life as a

teacher, having previously

taken orders, but graduated in

medicine at Prague in 1819,

his inaugural dissertation be-

ing an important work on

subjective visual phenom-

ena,^ which won for him the

friendship and protection of

Goethe. It was perhaps
through Goethe's influence

that Purkinje was appointed professor of physiology and pathology

at the University of Breslau in 1823. At Breslau, he was at

first coldly received, on account of the current prejudice against

Slavs, which he soon lived down, winning every one over by his

Robert Remak (181.5-05)

1 Miiller's Archiv, Berl, 1848, 1.39.

2 Ibid., 1852, 47-57.

3 Untersuchungen uber die Entwickelung des Wirbelthiereies, Berlin, 1851.

^ Remak: Diagnostische und pathogenetische Untersuchungen, Berlin,

1845, pp. 196; 205; 208.

Remak: Galvanotherapie der Nerven- und IMuskelkrankheiten, Berlin,

1858
« Beitrage zur Kenntniss des Sehens in subjeetiver Hinsicht, Prague, 1S19.
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superior knowledge and urbane demeanor. Purkinje remained at

Breslau until 1850, when he was called to the chair of physiology

at Prague. During his Breslau period he did some important work

for the development of German science which is frequently over-

looked. He was the founder of laboratory training in connection

with German university teaching. In 1824 he started a physi-

ologic laboratory in his own house, and the work done by the master

and his pupils proved to be of such high character that the Prussian

government finally erected a Physiological Institute for him at

Breslau in 1842. As in the

case of Carl Ludwig, many f "^

dissertations of Purkinje's

pupils represent the ideas
^^

of the great physiologist

himself.

As a microscopist, Purkinje

was the first to use the micro-

tome, Canada balsam, glacial

acetic acid, potassium bichro-

mate, and the Drummond hme
light (1839). In 18251 he de-

scribed the germinal vesicle in

the embryo, and he was the first

histologist to employ the term
protoplasm, which he applied to

the embryonic ground substance

in 1839.'- He discovered the su-

doriferous glands of the skin

with their excretory ducts

(1833^), the pear-shaped gan-

glionic (Purkinje) cells in the

cerebellum (1837''), the lumen
of the axis-cylinder of nerves,'

and the ganghonic bodies in the

brain.6 In 1834-35 he wrote
(with Gabriel Valentin') his

famous essay on ciliary epithelial motion; described the "Purkinje fibe

Johannes Evangelista Purkinje (1787-1869).

s" of

1 Symbolse ad ovi avium historian! ante incubationem, Breslau, 1825.

^Uebersicht d. Arb. u. Verand. d. schles. Gesellsch. f. vaterl. Kultur,

1839, Breslau, 1840, p. 82. Also, De formatione granulosa in nervis aliisque

partibus organismi animalis, student's dissertation by Joseph Rosenthal,

Breslau. 1839.

3 In student's dissertation, "De epidermide humana," by Adolph Wendt,

Breslau, 1833.

^ Ber. ii. d. Versamml. deutseh. Naturf. u. Aerzte, 1837, Prague, 1838, xv,

180, plate. Fig. 18.

5 Ibid., 177.

6 Ibid., 178-179.

' Midler's Arch., Berl., 1834. 391-400. Also "De phaenomeno generali

et fundamentali motus vibratorii continui in membranis turn externis turn

internis animalium plurimorum et superiorum et inferiorum ordinum obvii,

Breslau, 1835.
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tho cardiac muscle (ISIiO') and of tlic uterus (lS4n=). In 1X37,' two years
before Scliwaiui, lie pointed out tiie probable identity of structure in animal
and plant cells and he also antedate(I the latter by two years in his work on
artificial dijiestion (ls:iS'). In IS'j:^,-" loiifi before Francis (lalton, he pointed
out the importance of finner-jirints, fiivin^ accurate fifiurations of the same,
and he also noted that deaf-mutes can hear through the bones of the skull.

He was an important pioneer in the descriiition of most of the subjective vis-

ual tifiures ilSlU-'Jo), notably those obtained by fjalvanic stimulation, the re-

curri>nt imajies, the entojitic appearances from the shadows of the retinal \'es-

sels, the dependence of brifihtness of color upon intensity of iijiht, the choroidal

fifiure, the rosettes of lifiht jiroduced by the use of difiitalis, and the peculiar

radiations followinp the instillation of belladonna. Purkinje was also the first

to employ th(> terms "enchyma" for the basic substance of jrlands, "cambium"
for the same thinj:: in plants, and "prot()i)lasm" for the ground substance of

tissues. Altofi(>tli(>r a physiologist of extraordinary range and keennc'ss of per-

ception, he was further distinguished as u pharmacologist, his ex[)eriments on
the action of cami)hor, opium, belladonna, stramonium, and turpentine having
been made upon himself (1829'").

In relation to clinical medicine, Piirkinjc was the first to study

the vertigo and rolling of the eyes produced by rotating the erect

bod}' in a vertical axis (1820-25^), and, although he did not con-

nect the jihenomenon with the semicircular canals, his description

is the starting-point of modern work on vestibular and cerebellar

nystagmus.

After Henle's time, perhaps the most distinguished histologist

of the early period was Albert von Kolliker (1817-1905), a Swiss

who had heard Johannes Miiller's lectures at Berlin, graduated at

Heidelberg in 1842, and was Henle's prosector at Zurich in 1843.

He became professor of anatomy at Zurich an 1846, and, the fol-

lowing year, received a call to Wiirzburg, where he remained for

the rest of his active life. Kolliker was a follower of pure science

and was equally remarkable in comparative embryology, histol-

ogy, and morphologj^ In his monograph on the development of

invertebrates (1843^) he was one of the first to apply Schwann's

1 In student's dissertation by Bogislaus Palicki: De musculari cordis

structura, Breslau, 1839.

2 In student's dissertation by Wilhelm Kasper: De structura fibrosa

uteri nongra\adi, Breslau, 1840.

3 Ber. d. Versamml. deutsch. Naturf. u. Aerzte, Prague, 1837, 175.

•Purkinje and Pappenheim: Uebcr kiinstliche Verdauung, IM tiller's

Arch., Berl., 1838, 1-4.

^ Commentatio de examine physiologico organi visus et systematis cu-

tanei, Breslau, 1823. In this Purkinje describes the three entoptic images of

a flame placed in front of the eye in a dark room.

6 Neue Breslau. Samml. a. d. Geb. d. Heilk., 1829, i, 423-444.

' "Beitrage zur Kenntniss des Schwindels aus heautognostischen Daten,"
Med. Jahrb., Vienna, 1820, vi, 79-12.5, and Rust's Mag. f. d. ges. Heilk.,

Berl., 182.5, xxiii, 284-310. See, also, the student's dis.sertation "De cerebri

laesi ad motum voluntarium relatione, certaque vertiginis directione ex certis

cerebri regionibus laesis pendente," by Heinrich Carl Krause, Breslau, 1824.

8 Miiller's Arch., Berlin, 1843, 68^141.
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cell-lhoory to descriptive einbryology, treating the ovum as a

single cell and its segmentation as normal cell division only.

In 1847 he first demonstrated the tru(> development of the spermatozoa,
showing; that they are not extraneous bodies, but originate in the testicular

cells and fertilize the ovum.i He was the author of the first work on com-
l)arative embrj'ology (1861-), which embodies his important study of the rela-

lion of the vertebrate notochord to the adult spine and skull. In histology,

he was the first to isolate smooth muscle (1846-48^), confirming Henle's dis-

ci)very of the latter in the walls of blood-vessels; and he demonstrated the
rrlation of the nerve-cell to meduUated nerve-fiber (1889-94). He also

((lufirmed Sharpey's theory of ossification and growth of bone (18G0) and
( 'orti's discoveries on the finer anatomy of the ear. Kolliker's "Microscopic
Anatomy" (1850-54^) and "Hand Book of Human Histology" (1852^) were
the first formal text-books on
the subject and the fifth edition

i)f the latter was so enlarged by
an added wealth of material as

to be, in effect, a new book, the
second volume literally creating

tlie science of the comparative
liistology of the central nervous
system in vertebrated animals.

Minot says that "he knew more
by direct personal observation
of the microscopic .structure of

animals than any one else who
has ever lived." In physiology,
he applied Matteucci's "rheo-
scopic frog" effect to the heart

(1855) and first investigated

"veratrinizetl mu.scle" (1856).

In zoology, Kolliker's name will

always be associated with the
Cephalopoda, the Coelenterata,
the Gregariiudic, Rhodope, Ac-
tinophrys, and other animals in-

vestigated by him. In 1849 he
founded, with von Siebold, the

"Zeitschrijl fur mssenschaftliche

Znokxjie," the leading German
organ of the science, which he
edited for half a century. Kolliker was not only unrivaled in his notations of

fact, but was also an able theorist and in advance of his time. Although ignorant

of Mendel's work, he rejected the theory of natural selection in favor of salta-

tory or spontancHHis variations (mutations); he regarded the cell nucleus as the

transmitter of hereditary characters, and his theory of the mechanism of the

male gentTative process (1863^) was confirmed by Eckhard. In 1862 he redi.s-

covered the branched muscle plates in the heart which Leeuwenhoek had seen

two hundred years before.'

1 Neue Denkschr. d. allg. schweiz. Gesellsch. f. d. ges. Naturwissensch.,

Zurich, 1847, viii.

- Entwicklungsgeschichte des Menschen und der Thiere, Leii)zig, 1861.

3 Mitth. d. naturf. Gesellsch. in Zurich, 1847, i, 18-28, and Ztschr. f.

wissensch. Zool., Leipz., 1848, i, 48-87, 4 pi.

• Mikroskopis(!he Anatomic, Leipzig, 1850-54.

* Handbuch der Gewebelehre des Men.schen, Leipzig, 1852.

^ Wiirzb. naturw. Ztschr. (Sitzungsb., 1863), 1864, v, p. v.

' Proc. Roy. Soc, Lend., 1862-63, xii, 65-84.

Albert von Kolliker (1817-1905).
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Personally. \(»ii Kollikcr was a stroii};, ^rav(\ haiidsoinc, dit!;-

nifiiMl lifrurc, a voteran of pure scumu'c, wliosc proditiious indiistrv

was nnvanU'd by a patent of nobility from the Bavarian fi;overn-

nient and the Prussian order "pom- le inerite." Like his {i;r(-it

jirediH'essor, von l-Jaer, he left an interesting:; aut()])i()<^raphy (1<S<)!)).

The first and greatest teacher of topofiraphic and rej^ional

anatomy in the nineteenth century was Jos(>f Hyrtl (1810-94), of

the New A'ienna ychool, who was born at Eisenstadt, in Hunji^ary.

His father, a musician in Count Esterhazy's band, had played an

oboe under Haydn, and Hyrtl, himself a chorister in his youth,

had somethinfT the look of

Haydn. As a student, he be-

came Czermak's famulus at

Vienna, made discoveries for

which he was appointed pro-

sector in 1833, and, at the ajic

of twenty-six, became professor

of anatomy at Prague. Aj)-

pointed to the professorship of

anatoni}' at Vienna in 1844, he

was for thirty years the most

fascinating and popular lec-

turer on the subject in Europe,

his courses being followed by
enthusiastic crowds of ever\'

race and class, even foreign

nobles and consuls. His lec-

tures were clear, concise, elo-

quent presentations of what he

himself knew, interspersed to

an extraordinary degree with

witty epigrams, classic quo-

tations, anecdotes, and veiled

allusions of a questionable

character. Hyrtl did not go in for merging his science into his-

tology, like Henle, but kept up the straight Vesalian tradition of

teaching gross or regional anatomy, and, for once, he succeeded,

both as writer and lecturer, in making a dry subject piquant as

well as interesting. Zuckerkandl said: "He spoke hke Cicero and
wrote like Heine." He made no great discoveries, and, as an in-

dependent investigator, he is not anywhere in Henle's class, but

is to be regarded rather as the unapproachable teacher and tech-

nician and one of the greatest of medical philologists, a man to

whom written and spoken Latin were as his mother tongue. His

famous Lehrbuch (1846) passed through twenty-two editions, was

Josef H>Ttl (1810-94). (Courtesy
of Captain Henry J. Nichols, U. S.

Army.)
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translated into most languages, and has been pronounced by von

l^ardeleben to be the least soporific of all scientific treatises.

]^efoi-e reaching its twentieth edition (1889), it had no illustrations,

tlie deficiency ])eing largely supplied by Hyrtl's clear, beautiful,

straightforward style, closing inunediately with the subject in

hand, and his wealth of historic and cultural allusions. Following

the example of the French surgeons, Hyrtl published, in 1847,^

the first topographic anatomy in the German language, which,

despite its lack of illustrations, is doubly fascinating by reason of

the same extraordinary display of historic and philologic knowl-

vdge. Hyrtl's manual of dissecting, published in 1860, is a classic

of the same rank with Virchow's book on postmortem sections,

and his Corrosions-Anatomie (1873) is a permanent memento
(tf his unique skill in making anatomic preparations. These,

the wonder and admiration of Europe, included his unrivaled

collection of fish skeletons, all prepared by himself; his models of

the human and vertebrate ear; his microscopic slides and the

corroded preparations (his own invention), consisting of injections

of the blood-supplies of the different organs and regions, with the

adjacent parts eaten avv^ay by acids, to show the finest ramifica-

t ions. His favorite fields of investigation were, in fact, the vascu-

lar and osseous systems. He discovered the portal vein of the

suprarenal capsules, the branchial veins of fishes, the origin of the

coronary arteries (1854), and made a collection of hearts devoid

of blood-supply (gefdsslose Herzen). Everything he did was

stamped with originality and self-will. He once had the Laokoon

represented as a life-sized skeletal group in support of his behef

that bodily grace and poise depend, in the last analysis, upon bony

structure. He opposed Briicke's theory of the autonomy of the

heart with such harsh personaUties that there came to be a Hyrtl

faction and a Briicke faction in Vienna. Hyrtl had known the

l)ittern(>ss of poverty in his youth, but when he came into his own,

and he was accounted wealthy as physicians go, his charity and

humanity knew no bounds. Generous to a fault with his money,

lie endowed churches, orphanages, universities, with the same

innate kindliness and li])erality which prompted him to cheer his

students at their work by his engaging presence and witty sallies.

Nothing delighted him more than to lavish praise upon the work

of a younger man, and in this unique regard he is like Miiller and

Ludwig, Yirchow and Pasteur, those incomparable teachers of

youth. Having filled his chair for thirty years, he resigned it

voluntarily in 1874, in order to escape the (to him) humiliating

experience of being pensioned off at seventy, retiring to a hermit-

* Hyrtl : Handbuch der topographischen Anatomie, Vienna, 1847.
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like i'\ist(MU't> at his count rv villa at Pcrchtoldsdoif. Ilore, in

the society of his gontlo, poetic wife, he pnuhiced liis three mas-

terpieces on Hebraic and Arabic elements in anatomy (1879'), on
anatomic terminology (1880-), and on old German anatomic ex-

]iressions (1884'). Ilyi-tl I'anks with I'lmile Littr6 as one of the

•greatest of modern medical scholars, and tiiese books show him
at his best in a field which was his very own. His declining years

were clouded by a phase of pessimism that belied his cheerful,

kindly nature.^

The group of investigators just considered includes a numV)er of

nu>n who, under the influence of those great inori)hol()gists, John
Hunter and Johannes Miiller, approached physiologic problems

largely from the point of view of structure. MtiUer and his pupil

Schwann employed both physical and chemical proccdiu'es in

experimentation, but, after Miiller's time, physiologic investiga-

tion proceeded along two broadly divergent lines. The physical

school, which aimed at purely mechanical modes of experimen-

tation and interpretation, includes such names as Flourens,

Poiseuille, ^Marshall Hall, the brothers Weber, Briicke, Carl Lud-

wig, du Bois Reymond, and Helmholtz. The chemical school,

the followers of Liebig and Wohler, was represented by Schwann,
Beaumont, Tiedemann, Gmelin, Pettenkofer, and attained its

highest development in the epoch-making work of Claude Bernard

and Pasteur.

The pioneer of experimental physiology in France was Frangois

Magendie (1783-1855), of Bordeaux, who, like MtiUer, employed
both physical and chemical procedure in his investigations, and
was incidentally the modern founder of experimental pharmacol-

ogy. Unlike Bichat, ]Magendie had not the slightest use for vital-

istic or other theories, but regarded medicine as "a science in the

making" {une science a faire) and sought to explain everything in

terms of physics and chemistry. Pathology he was fain to regard

as "the phj'siology of the sick man." Physiology he sought to

advance by closer revision of the facts. He compared himself

to a rag-picker (chiffonier), who wanders through the domain of

science collecting whatever he finds. This expressive phrase

sums up the hard limitations which Magendie put upon himself or

which existed in his own mind. He discovered only isolated facts,

did not try to connect them with one another by any special hy-

1 Hyrtl: Das Arabische und Hebraische in der Anatomie, ^'ienna, 1879.

2 Onomatologia anatomica, Vienna, 1880.

^ Die alten deutschen Kun.stworte der Anatomie, Vienna, 1884.

* See, "Ein Besuch bei HjTtl," in Wien. med. Wochenschr., 1894, xliv, 1406.

Contrast this with the jolly discourse of 1880 {Las Culebras) in Allg. Wien,
med. Ztg., 1880, xxv, 521.
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potheses, and so arrived at no important generalizations. As the

ardent protagonist of experimentation on living animals he is, of

(•(jurse, the particular aversion of the anti-vivisectionists, and there

is no doubt that many of his experiments were without aim and
needlessly cruel. But, before his time, physiology was made up
of what Claude Bernard called reveries systematiques, and it is the

sj)ecial cUstinction of Magendie to have headed the recent line of

illustrious laboratory experimenters from Bernard himself to Pav-

loff, Loeb, and Ehrlich. Magendie was the founder of the first

I
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Francois Magendie (17S3-1S55).

periodical devoted exclusively to physiology, the Journal de phys-

iologie experimenlale (Paris, 1821-31).

His greatest contribution to the science was his experimental proof (on

!i Utter of puppies) of the truth of Bell's law, that the anterior roots of the
spinal nerv(>s are motor, the posterior sensory, in function (lS22i). Through
his bold vivisecting and lucid reasoning he arrived at a much clearer con-
ception of these functions than Hell; and, in adjusting the two claims, it seems
proper to assign to Bell priority of discovery and demonstration in reference
to the anterior roots, to Magendie priority of conclusive demonstration and
interpretation of the functions of both motor and sensory roots. Magendie
also made important investigations of the mechanism of deglutition and

1 Magendie: Jour, de physiol. e.xper., Paris, 1882, ii, 276-279.



494 nisronY of mkdicink

voiiiitinp (ISi;?'); of tlio (>lT(M'ts of oxcision or section of thr con^bcllum (IS'jrri,

and of thr "circus inovciin'iit " (moinrcinoil <lf inaiirf/c) ol)1:iiiH'(l by lesion ol

the optic tlmlanuis. lie dcnionstratcd tliat the iJUinpinn i)o\ver of the lieart

is the main cause of the hlood-flow in tlie veins, that clieinical (hfTerenco

between tlie blood and the lymph will cause osmosis through the vessel walls,

and that the absor|)tion of fluids and semisolids is a function of the blood-

vessels as well as of the lymphatics (ISL'l'); in other words, that absorption i<

not a spcH'ific vital iiroju-rty of the lym|)hatics, but only imbibition by vascular

tissues, \\ith J'oiseuille, he was one of the first to notice that .arterial blood-

j)re.s,snre rises with expiration, and his experiments on the circui.ation demon-
strated the absurdity of the ancient idea of "points of election" in blood-

letting, since the effects of venesection are the same at any site.

IMagondio's investigations in pharmacology introducod broniinc,

iodine conq^ounds, and such aUcaloids as strychnine (showing its

action on the sj)inal cord in paralysis), morphine, veratrine, hruciiic

piperinc, and emetine into medical practice (1821^). In experi-

mental pathology, he induced Gaspard to repeat Haller's experi-

ment of injecting i)utrid matter into the veins (1822^). His proof

that secondary or subsequent injections of egg-albinnen (^ausc

death in rabbits tolerant to an initial injection was the first experi-

ment in anaphylaxis or supersensitization of the tissues (1839"),

a phenomenon which Edward Jenner had already observed in

variolous inoculations in 1798.

The most important French physiologists between Magendie

and Claude Bernard are Legallois, Flourens, and Poiseuille.

Julien-Jean-Cesar Legallois (1770-1814), a Breton who took

part in. the French Revolution, was some time in hiding for his

political afhhations, and, after studying at the ficole de sante, Re-

ceived his medical degree in 1801. He was one of the earliest of

the experimental physiologists, and his procedure was cruder and

more brutal than Magendie's.

He made such experiments as investigating the effect of submersion upon

newly born animals or the temperature relations of brainless animals subjected

to artificial respiration. In 1812' he showed that bilateral section of the vagus

nerve may produce fatal bronchopneumonia, and he greatly extended the

observation of Robert Whytt (1750) that absolute integrity of the spinal cord

is not necessary for the maintenance of the reflex functions.^ His discovery

that a lesion of a small circumscribed area of the medulla inhibits breathing

(181 P) was the first attempt to localize the center of respiration and was

afterward completed by the work of Flourens. Legallois is principally re-

membered today by his Experiences siir Ic jyrineipe de la vie (1S12), in which

• Memoire sur le vomissement, Paris, 1813.

2 Jour, de physiol. exper., Paris, 182.5, v, 399.

^Ibid., 1821, i, 1-31.

* Formulaire (etc.), Paris, 1821.

''Jour, de physiol. exper., Paris, 1822, ii, 1-45; 1824, iv, 1-69.

6 In his "Lectures on the Blood," Phila., 1839, 244-249.

' Legallois: Experiences sur le principe de la vie, Paris, 1812.

8 (EuvTcs, Paris, 1830, i, p. 135.

« Ibid., i, p. 248. Experiences (etc.), Paris, 1812, p. 37.
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ho was the first, after BorelH, to revive the neurogenic theory of the heart's
action. He maintained that the motor power of the heart is a principle or
force contained throughout the spinal cord, and transmitted to the heart
l)y the branches of the sym{)athetic nerve. This was soon shown to be errone-
ous, but the neurogenic theory was further fortified by Robert Remak's
discovery of intrinsic nerve-ganglia in the heart (1844), and held its own until

the revival of the myogenic theory by Gaskell and Engelmann.

Marie-Jean-Pierre Flourens (1794-1867) is memorable as the

discoverer of the noeud vital, or "vital node," the bilateral center of

Inspiration in the medulla oblongata, a lesion of which causes

asphyxia (1837^. Although the exact situation and extent of this

vital spot have been in dispute down to the present time, the

crucial featiu'e of Flourens'

experiment has never been set

aside.

In 1822-242 he made his classic

observations on the effects of re-

moval of the cerebrum and cerebel-

him in pigeons, showing the abso-
lute maintenance of reflexes with
loss of cerebration and volition in

the former case and the disturbance
of equilibrium in the latter. These
important experiments demonstra-
ted that the brain is the organ of

thought and of will power, while
the cerebellum presides over the
coordination of bodily movements,
although Flourens denied the possi-

bility of any cortical localization of

functions. In 1828'' Flourens an-
nounced that a lesion of the semi-
circular canals in the internal ear
will cause motor incoordination and
loss of equilibrium, section of an in-

dividual canal producing rotatory
motion around an axis at right an-
gl(>s to the i)lane of cleavage. I'Yom
the analogy of these phenomena
with the ettects of a deep lesion in

the cerebellum, Flourens inferred that both organs have to do with coordination
of movement. Thus, where Purkinje had described only a presumable visual

nystagmus, Flourens located the existence of a true cerebellar and labyrinthine
vertigo. His results were confirmed physiologically by Vulpian, Goltz, Cyon,
I'errier; on the clinical side by Meniere; and have been ably elucidated, both
surgically and clinically, by Robert Bardny as "vestibular nystagmus."

I

Jean-Leonard-Marie Poiseuille (1799-1869), of Paris, a medical

graduate of 1828, was the first experimenter between Stephen

' Recherches experimentales, Paris, 2. cd., 1842, p. 204. Compt.-rend.
.\cad. d. sc, Paris, 1858, xlvii, 803; 18,59, xlviii, 1136.

2 Arch. gen. de med., Paris, 1823, ii, 344, 351; 1825, viii, 422-426; and
Recherches experimentales, Paris, 1824.

' Mem. Acad. d. sc, Paris, 1828, ix, 45.5-477.
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HaU's atul Carl Liidwiu; to mak(> any real adNaiicc in llic |)liysi()l()<>;y

of thc> circulation. liis nanu> is ptMinancntly associated with llie

study of l)lood-prcssur(> antl the viscosity of the blood.

Startinp; from H:i!(s's orijiinal l)lo(Kl-prossure oxporimont of 1783, Poise-

uillo inijirovcd upon it l)y sul)stitutiiifi; a nicrrury inanonictcT for tlic incon-

venient l(int; tul)e, eonnection with the artery heinjr estal)lishe(i l)V means of

a hollow lead tip tilled witli potassium carbonate to prevent coagulation. This

was I'oiseuille's liemodynamometer (1S2S'), witli which he showed that the

blood-pressure rises and falls on expiration and inspiration, and measured the

decree ot arterial dilatation (about ^^ of the normal) at each heart-beat. To
this instrument Carl Ludwiji, in 1S47,- added a float, and, as Professor Stirling

says, "had the jicnius to cruise this float to write on a recordiufi cylinder, and
thus at one cniip pivc us the kymofiraph, or wave-writer, and the application

of the praphic method to physiolofry." With these imiirovcmcnts, tJie science

of blood-pressure (hemodynamics) became a definite part of recent medicine.

Poiseuille's other great contril)Ution to physioloj^y was an investigation in

mathematical phj-sics, namely, on the flow and outflow of litiuids in capillary

tubes (184()-^). Ho found that the average velocity of capillary flow varies

directly with the sectional area of the tube, the grade of j)ressure, and the

visco.sity or stickiness of th(> moving fluid; also that the quantity of outflow

is inversely as the length of the tube and directly proportional to the fourth

power of its diameter, the pressure gradient, and the viscosity coefficient

(D^PV\
Q = —=— I, wliencc, for unit length, diameter, and pressure, the viscosity

coefficient can be comj)utcd from the following formula: V = j^.

This important equation is the mathematical expression of

"Poiseuille's law," which, in recent times, has become fundamental

in estimating the viscosity of the blood. The instrument used for

the purpose (viscosimeter) was also invented by Poiseuille, and

his name now stands, with those of Harvey, Hales, and Ludwig,

as one of the founders of hemodynamics.

In applying the methods of laboratory physics to physiologic

problems remarkable work was done by the brothers Weber, of

Wittenberg. Of these, Ernst Heinrich Weber (179.5-1878) was

professor of anatomy and jihysiology at Leipzig (1821-66) up to

the time of Carl Ludwig's advent, and afterward held the chair of

anatomy there until 1871, when he was succeeded by Wilhelm His.

He made an event in medical history by his discovery of the

inhibitory power of the vagus nerve in 1845,* a find which threw

1 This instrument is described in Poiseuille's graduating dissertation:

"Recherches sur la force du cocur aortique," Paris, 1828.

2 Ludwig: Arch. f. Anat., Physiol, u. wissensch. Med., Berl., 1847, 261.

spoi.seuille: Compt. rend. Acad. d. sc, Paris, 1840, xi, 961; 1041; 1841,

xii, 12; 1843, xvi, 60.

* The discovery was communicated by the Webers to the Congress of

Itahan Scientists at Naples in 184.5 ("Experimenta quibus probata nervos

vagos rotatione machinae galvano-magneticff irritatos, motiim cordis retardare

et adeo intercipere," in Omodei's Ann. univ. de mod., Milan, 184.5, 3 s., xx,

227). It was afterward published at length in Wagner's Handworterbuch der

Physiologic, 1846, iii, 45-51.
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much lioht upon sucli prol)lems as the motion of the heart, the

natui'e of fov(M', and the Hke. His ori»;inal experiment, made with

his brother, Eduard Friedrich Weber (180G-71), consisted in bring-

ing the heart to a standstill by placing one pole of an electromag-

netic apparatus in the nostril of a frog, the other on a cross-section

of the cord at the level of the fourth vertebra. The field of in-

hibition was then localized to a region between the optic lobes and
the calamus scriptorius, the vagi were found to be the channels of

communication, and the results were extended to warm-blooded
animals. Although the Wcbers at first thought that stimulation

Ernst Heinrich Weber (179o-ls7S).

of both vagi was necessary for inhibition, and although Ludwig
and Schmiedeberg afterward showed that the vagus contains ac-

celerator as well as inhibitory fibers (1870-71), the original proof

remains unshaken as one of the great monuments of physiologic

discovery. Ernst Heinrich Weber and Eduard Friedrich Weber
also collaborated in the famous Wellenlehre or Hydrodynamics
of Wave-Motion (1825), in which the velocity of the pulse-wave
was measured for the first time and it was shown that it is delayed
^" to i" in transmission, thus overthrowing Bichat's theory that

the pulse is synchronous in all the arteries. In 1837 these two
32
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lnolluMs ;i,L!;:iiii did clcvci' woik l<)«i;('t licr in iii('asiiriii<i mid comp.'H-

inji Ihr velocity of tlic l)lo()(l and lymph corpuscles in the capil-

laries." V.vu<\ Heiiirirli A\'(>li(>r is au;ain nieniorable for his model

1() illuslrale the h\(li (xlyiiaiiiics of the circulation (1850'-), but the

copin«i-stoiu> of Ills siiiiile achievement is undoubtedly his iircn\

work on (ouch and leiui)endure sense {Dcr Td.st.sinn \u\d das (1(-

vieivgcfiihL 1S4()), which was the starting-point of the expeii-

mcntal psychophysics of Fechner and Wundt. Johannes Miiller,

while assigninji; to each s(>nse organ its proper, particular functions,

did not admit the exist (Mice of any "common sensation" (such as

pain or malaise) apart from the sense of touch. Weber was the

first to show that this common sensation can be analyzed into its

visceral and muscular components, and these separated from thc^

tactile sensations. He boldly applied the idea of measurement to

such jihenomena as sensations of pain, heat, pressure^ snu^l; noted

that the threshold of painful sensation is also the threshold of

nerve-injury, and stated the generalization known as Weber's law,

viz., that intensity of sensation is not directly proportional to the

degree of stimulus, but depends upon its mode of application. A
given stimulus is less perceptible wdien added to a larger stimulus

than to a smaller one; in other words, when the sensation increases

in arithmetic progression, the stimulus must vary by geometric

progression. Fechner afterward expressed this idea by saying

that intensity of sensation varies with the logarithm of the stimu-

lus (Weber-Fechner law), since the curve produced is a logarithmic

curve.

A third brother of the Weber family was the celebrated elec-

trician, Wilhelm Eduard Weber (1804-91), who was professor of

phj'sics at Gottingen all his active life (1831-91), constructed the

first electromagnetic telegraph in 1833, made an atlas of the earth's

magnetism (1840), and further distinguished himself by his im-

portant work in electric measurements. He collaborated with

Eduard Friedrich Weber in the well-known classic on the me-

chanics of the human locomotor system {Mechanik der menschlichen

Gehwerkzeuge, 1836), the most important study of the time on the

physiology of motion and locomotion and the mechanisfn of the

joints.

A remarkable all-round physiologist and anatomist was Ernst

Wilhehn von Briicke (1819-92), of Berhn, who, in 1849, became

professor of ph^-siology at Vienna, where he was associated with

the New' Vienna School for the rest of his life.

1 MiiUer's Arch., Berl., 1837, 267-272.

^ Ber. ii. d. Verhandl. d. k. sachs. Gesellsch. d. Wissensch., Leipz., 1850,

186.
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His invest isation covered all branches of the subject, including the
luminosity of the eye in animals (1845), phonetics (lS5()-62), the semilunar
valves (1855), and artistic anatomy (1892), the latter one of the most attrac-
tive books ever written on the subject.

He was the first to hold that normal urine

may contain sugar (1858), and he intro-
'*"'

duced the emulsion test for fatty acid

(1870).

The leading English exponent of

physical experimentation in the

earl}' period was Marshall Hall

(1790-1857), of Nottingham, whose
Royal Society memoir on The Reflex

Function of the Medulla Oblongata

and Medulla Spinalis (1833') estab-

lished the difference between voli-

tional action and unconscious re-

flexes.

Ernst Wilhelni von Briicke

(1819-92).
The idea that peripheral impulses can

be reflected outwardly from the nerve cen-
ters connected with the brain, without re-

lation to consciousness, had originally been suggested by Descartes in 1644 in

his discussion of the batting of the eyes upon a threatened blow. Robert
Boyle had noted that a viper, three days after decapitation, still wriggles upon
being pricked. Johann Bohn had discussed the reflex movements of the de-
capitated frog as "a material phenomenon" (1686). Stephen Hales had shown
that the movements of the decapitated frog are nullified when the spinal cord
is destroyed. Robert Whytt, of Edinburgh, showed that destruction of the
anterior optic lobe abolishes the contraction of the pupil to light (Whytt's
refle.x), and that a mere fragment of the spinal cord will suffice for the produc-
tion of reflex movements. But mo.st of these observers believed that reflex

phenomena are bound up with sensation and ideation. The BeU-Magendie
experiment (1811-22) was a great step forward and the discovery of the res-

piration center by Legallois (1826) and Flourens (1837) threw further light

upon the problem.
Independently of these last, and in apparent ignorance of the work of his

prede(;essors, Marshall Hall showed that strychnine convulsions cease upon
destruction of the spinal cord, that reflexes are more readily produced by
stimulating the nerve-endings than the nerves themselves, and that there is a
reflex contraction of sphincter muscles.

It was Hall's work that gave "reflex action" a permanent place

in physiology, although he did not realize, as Sherrington and
others have pointed out, that volitional and reflex processes can

pass from one to the other and that many nervous phenomena lie

between the two extremes. He thought that the chief merit of

his work lay in the discovery of special reflex paths dissociated

from sensation and volition, an idea which was borne out by II. D.

Grainger's discovery that the gray matter in the cord and its af-

ferent roots is the true medium of reflex action (1837).

' HaU: Phil. Tr., Lond., 1833, 635-665.
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William Sharpey (1802-80), of A!l)io.itli, Scodaiid, wlio was
all his life a proniincnt teacher of physiology at University Colle}!;e,

London (1830-74), is nienioral^le for his papers on cilia and ciliary

motion (1830-80'), and for his discovery of the "fibers of Sharpey"
(ISKV-). ]\Iod(>ni ]Mi<!;lish physiolojiy owes its ori<;iiis to Iluxkiv

and to Siiaipcy, wiio was the teacher of the Camljridjre and Ox-
ford professors, Michael Foster and Burdon-Sanderson. Sharpey,

says Foster, was "the only pure physiologist in England; . . .

the only man of the time who devotcMl all his life to i)hysiology."

In describing Ludwig's work on bloo(l-])ressure curves to his stu-

William Sharpey (1802-80). (Boston Medical Library.)

dents, he would sometimes use his old cylinder hat as a kymo-

graphion.

Sir William Bowman (1810-92), of Cheshire, England, eminent

as physiologist and ophthalmic surgeon, discovered and described

striated muscle (1840-4P), basement membranes (1842), the ciUary

1 Sharpey: Edinb. Med. and Surg. Jour., 1830, xxxiv, 113-122, and Todd's
Cyclopedia, London, 1835-36, i.

2 Sharpey: in Jones Quain's Anatomy, 5. ed., Lond., 184G, ii, pp. cx.xxii-

clxiii.

^Bowman: "On the Minute Structure and Movements of Voluntary
Muscle," Phil. Tr., Lond., 1840, 457-501, 4 pi.; 1841, 69-73, the drawings
by Bowman himself
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region of the eyeball (1847). To Bowman is due the scientific

treatment of lacrimal diseases. In 1842/ he stated his theory of

the urinary secretion that, as the tubes and their plexus of capil-

laries are prol)ably the parts concerned in the secretion of the basic

principles of the urine (the urea, lithic acid, etc.), the Malpighian

bodies might be an apparatus destined to separate the watery por-

tion from the blood.

The chemical tendency in modern experimental physiology,

which led up to the magnificent work of Claude Bernard and

Sir William Bowman (1816-92).

Pasteur, was initiated by Liebig and Wohler in Germany, and by
Dumas and Chevreuil in France.

Justus von Liebig (1803-73), of Darmstadt, a pupil of Gay-
Lussac, was the founder of agricultural chemistry, one of the

principal founders of physiological chemistry and the chem-
istry of the carbon compounds, and the originator of laboratory

teaching in chemical science. Liebig's laboratory, established at

Giessen in 1826, was the first institution of the kind to be connected

with university teaching, and, bare and simple as its appointments,

was soon thronged with enthusiastic, hard-working students. Here

» Phil. Tr., Lond., 1841-2, 57-80.
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liichif; iiuulf liis I'aiiioiis iM\(>st ip;;ili()iis of cyanides, cyanates,

amides, aldcliydc^s, luMizo^ls, lieiizoales, oijianic acids, and chemi-

cal f(M-tiliz(M-s of soils, and licre \\o foUTided Liebin's Annalcn (1832-

71), th*' I(\uliii,Li; literary or.iiaii of chemistry (hiriiit;- liis lifetime.

Licbi^'M most iini)()rtant coiitrihutions to nicdiciiu' were his discoveries

of liipiniric acid (PopgeiuloriT's Ann., 1S29), chloral and chloroform (1S:U'),

his stU(li(\s of uri(; acid compounds, his mode of estimating urea (l<S5ii'-), and
his important work on fats, blood, i)ile, and meat juice (Liebi^'s extract).

His l)ook on "Organic; Chemistry in its Aiijjlications to Physiolofry and I'ath-

olofiv" (1S42'') was tlie first formal treatise on the sul)jeet, introducing the

concept of "metabolism" (JSlo^'tccchscl). His Familiar Letters on Chemistry
(1844) did more than any other work to popularize that science.

.lustus von Licbiff (lS()3-73).

Liebig's investigations of fermentation and putrefaction were

Adtiated by his purely materialistic view of these phenomena, as

based upon his theory of catalysis. He defined catalysis as the

lAnn. d. Pharm., Lemgo and Heidelb., 1832, i, 182-230. Chloroform
was discovered independentlv in the same year bv Soubeiran (Ann. de chim.,

Paris, 1831, xlviii, 113-157)," and by Samuel Guthrie, M.D. (1782-1848), of

Bloomfield, Mass. (Am. Jour. Arts and Sc, 1831, xxi, 64; xxii, 105), at Jewetts-

ville, near Sackett's Harbor, N. Y., where he hit upon the modern method of

making chloroform by distilling alcohol with chlorinated lime.

2 Ann. d. Pharm., Lemgo and Heidelb., 1853, lxx.\v, 289-328.

' Die organische Chemie in ihrer Anwendung auf Physiologic and Patholo-
gie, Braunschweig, 1842. Schwann introduced the phrase "metabohc phe-
nomena" in 1839 (Fraser Harris).
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tuning-fork power of a system of molecules to set up sympathetic

vibrations in another system, producing chemical change, and he

affected only contempt or disbelief in regard to such vital agencies

as bacteria or hving ferments. He believed that fermentation and
putrefaction are only physical disturbances of equilibrium which

can be commimicated by contact to other bodies. He refused to

beheve that yeast is alive and declined to look through a micro-

scope. When, after long and bitter controversy, Liebig saw that

his materiaHsm had been refuted by Pasteur, he reluctantly stated

that he had only attempted to assign a chemical cause for a chem-
ical phenomenon. Yet Liebig was otherwise an uncompromising
vitahst. Lord Kelvin relates that when he once asked the great

chemist if he believed that a leaf or a flower could be formed or

could be made to grow by chemical forces, Liebig replied: "I

would more readily beheve that a book on chemistry or on botany
could grow out of dead matter by chemical processes."^

Friedrich Wohler (1800-82), of Eschersheim, Hesse-Nassau,

was associated with Liebig in his investigations of uric acid, the

cyanogen compounds, and the oil of bitter almonds, the artificial

synthesis of sugar, morphine and salicin, and himself made many
important discoveries, two of which were epoch-making in the

history of physiology. In 1828, Wohler succeeded in effecting an

artificial synthesis of urea- by heating ammonium cyanate, ac-

cording to the equation: NHX'NO-COCNHo)^. This was the

first time that an organic substance had ever been built up arti-

ficially from the constituents of an inorganic substance, without

any intervention of vital processes, and it soon became clear that

there is no essential difference between the structural chemistry

of life and that of inanimate nature. This discovery led to a

brilhant line of synthetic work, of which the highest point has so

far been attained by Emil Fischer. In 1824 Wohler made, and
in 1842 confirmed, a discovery which became the starting-point

of the modern chemistry of metabolism, viz., that the benzoic

acid taken in with the food appears as hippuric acid in the urine.''

This at once did away with the idea, current in Wohler's time, that

while plants can synthetize their complex materials, animals have
to receive their constituent substances already synthetized from

^ Lord Kelvin: Popular Lectures, London, 1894, ii, foot-note to p. 464.

^Wohler: Ueber kiinstliche Bildung des Harnstoffs, Ann. d. Phys. u.

Chem., Leipzig, 1828, xii, 2.53-2.56.

3 Wohler: Ann. d. Phys. u. Chem., Leipz., 1842, Ivi, 6.38-641. One year
before this, Alexander I're, of Edinburgh, had jiointed out that benzoic acid is

changed to hippuric in the body (Provincial Med. and Surg. .Jour., London,
1841, ii, 317). Wohler's original experiment was given in Wiedemann's Ztschr.

f. Physiol., 1824, i, 142, but his views were not definite until after Liebig's

discovery of hippuric acid in 1829.
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plants or o\hcv animals. OiIum- mocUvs of animal synthesis, such

as those of uric acid from annnonium carl)onate or of }>;lucoso

from {ijlycogen in (lie liver, were soon discovered and the problem of

building; u|) artificial foods from elementary materials had its in-

ception here. Liebijj; and \\'ohlcr were, in fact, the inaugurators

of what von Noordcn calls the (lualitative peiiod of metabolism

experiments.

Ainoiifi tlic earlier cheinieal invest illations of importance to medicine were
Sertiirner"s isolation of mi>r])hine (ISOilM; \\'ol!aston's invest if^at ion of eystin

calculi (INK)-); KirchliotT's conversion of starch into sugar (ISl !•''); Jilackall

and Wells on albumen in the urine (1S12-14); the isolation of strychnine
(ISIS^), hrucine (1S19), quinine,-' and veratrine (1820) by Caventou and I'elle-

tier; Alexander Marcet's investigation of black urine (1822"); Dutrochet's
work on endosmosis and cxosmosis (1S27-35'); Geiger and Hesse's isolation of

atropine (1X33'*); F. Kose's biuret test for albumen (1S:W); the investigations

of C'agniard Latour'" and Schwann on yeast cells and vinous fermentation
(lS;i7-3S); the ])ro()f of Boucliardat and Peligot that the sugar of diabetic

urine is graj)e-sugar (1S3S"); Trommer's test for grape-sugur in the urine

(Mitscherlich, 1841); Pettenkofer's test for bile (1844'-); Hermann von
Fehling's quantitative test for sugar in the urine (1848") ; Henry Bence Jones's

discovery of a special proteid (albumose) in the urine of patients with softening

of the bones (myelopathic albumosuria, 1848"); Adolf Strecker's investiga-

tions of ox bile (1848-49'^) ; Millon's discovery of a special reagent for proteids
(1849"^). The chemistry of the urine derived a strong impetus from the ])ril-

liant work of Johann Florian Heller (1813-71), of the New Vienna School,

a pupil of Liebig and Wohler who devised the ring test for albumen (1844'^),

the caustic potash tests for sugar in the urine (1844^^), was the first to notice;

the retention of chlorides in pneumonic urine (1847^^), introduced the caustic

potash test for blood in the urine (1858^°), invented the ureometer for estimat-

1 Sertiirner: J. d. Pharm., Leipz., 1806, xiv, 47: 1811, xx, 99.

MVollaston: Phih Tr., Lond., 1810, 223-230.

^Kirchhoff: .Jour. f. Chem. u. Physik, Nuremb., 181.5, xiv, .389-398.

•* Caventou and Pelletier: J. d. pharm., Paris, 1819, v, 142-177.

5 Ann. de chim. et phys., Paris, 1820, xv, 289; 337.

"Marcet: Med.-Chir. Tr., Lond., 1822-23, xii, 37-45.

' Dutrochet : Ann. de chim. et phys., Paris, 1827-3.5, vols. 35, 37, 49, 52, 60.

* Geiger and Hesse: Ann. d. Pharm., Lemgo and Heidelb., 18.33, v, 43; vi,

44.

^ Rose: Poggendorff's Ann., Leipz., 18.33, xxviii, 1.32.

1" Cagniard Latour: Ann. de chim. et phys., Paris, 1838, Ix-viii, 206-221.

" Peligot: Ann. de chim. et pharm., Paris, 1838, Ixvi, 140.

12 Pettenkofer: Ann. d. Chem. u. Pharm., Heidelb., 1844, lii, 90-96.

" Fehling: Arch. f. d. physiol. Heilk., Stuttg., 1848, vii, 64-73.

" Bence Jones: Phil. Tr., Lond., 1848, .5.5-62.

i^Strecker: Ann. d. Chem. u. Pharm., Heidelb., 1848, Ixv, 1; l.xvii, 1:

1849, Lxx, 149.

1^ Millon: Compt.-rend. Acad. d. .sc, Paris, 1849, xxviii, 40-42.

1^ Heller's Arch. f. Physiol, u. path. Chem., Vienna, 1844, i, 192-199.
IS Ibid., 1844, i, 212; 292. » Ibid., 1847, iv, .522-525.

=0 Heller: Ztschr. d. k. k. Gesellsch. d. Aerzte zu Wicn, 18.58, n. F., i, 751.

L. Teichmann gave an earlier test for ha?min in Ztschr. f. rat. Med., Heidelb.,

1853, iii, 37.5-388 (Erich Ebstein).
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inp: specific gravity (1848), and wrote a famous classic on urinary concretions

(1S()()'). Great impetus was given to chemical investigation in France by the

work of Jean-Bai)tisto Dumas (1800-84), who isolated methyl alcohol, estab-

lished the quantitative analysis of air and water, studied the chemical changes

in the development of the chick, and (with Coindet) showed the value of iodine

treatment in goiter (1820'''). Michel-Eugene Chevreul (1787-1889) investi-

gatecl the sugar in diabetic urine (1815^), and made an important study of

animal fats (1823). In England, Thomas Graham (1805-69), of Glasgow, did

work of capital importance in modern physiology by his discovery of the laws

governing diffusion of gases (1829-31''), his investigation of osmotic force

(1S54^), and his method of separating animal and other fluids by dialysis, in-

tnxhicing the distinction between colloid and crystalloid substances (186P).

Graham's definition of osmosis as "the conversion of chemical affinity into

mechanical power" still remains the most scientific ever made, as borne out

by recent investigations of semi-permeable membranes.

The most important advance made by chemical investigation

in the early period was in the physiology of digestion. The first

work in this field, in order of time, is "An Experimental Inquiry

into the Principles of Nutrition and the Digestive Process" (1803),

})y John P. Young, of Maryland, being his graduating thesis at the

I'niversity of Pennsylvania. The labors of the earlier physiolo-

gists on digestion—Van Helmont, Sylvius, Borelli—were to a great

extent impaired by their theories of innate heat and vital spirits,

and, as William Hunter derisively remarked, they were fain to re-

gard the stomach as a mill, a fermenting vat, or a stewpan.

In the eighteenth century, Reaumur isolated the gastric juice and dem-
onstrated its solvent effect upon foods (1752). Spallanzani confirmed the fact

of its solvent and antiseptic character (1782), and thus did away with the vari-

ous views of concoction, putrefaction, trituration, and fermentation in favor

of a chemical theory of solution; but he failed to recognize that the solvent

action of the gastric juice is due to its acidity. Young took up his work at this

I)oint and, by experiments made upon bull-frogs, snakes, and even in propria

pcrmna, showed that the solvent principle of the gastric juice is an acid,

turning litmus paper red and softening bones into a pulp, and that this acid

does not arise from any vinous or other fermentation in the stomach, but is

part of the normal gastric secretion.

He arrived at the important deduction, demonstrated in our

own time by Pavloff, that the flow of gastric juice and of saliva

are associated and synchronous, but he wrongly inferred that the

acid principle of the stomach is phosphoric acid. In 1824 William

Prout (1785-1850), an English chemist, was able to prove, l)y

careful titration and distillation, that the acid of the gastric juice

' Heller: Die Harnconcretionen, Vienna, ISGO.

- Coindet: Ann. de. chim. et phys., Paris, 1820, xv, 49-59.

' Che\Teul: Ann. de chimie, Paris, 1815, xcv, 319.

Ulraham: Quart. Jour. Sc, Lond., 1829, ii, 74-83; Phil. Mag., Lond.,

1S:«, ii, 17.5-190.

5 Phil. Tr., Lond., 1854, cxliv, 177-228.

« /few/., 1861, ch, 183-224.
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is free hydrochloric acid.' This rcsuh was soon confirmed by other

clu'inists, notably in the classic nion()<;rai)h on "I)i,<i;('stion, I'iXpcri-

nicntally Considered" (1820 27'-), b\- Frietlrich Tiedemann (1781-

1861), of Cassel, and Leopokl Gmelin (1788-1853), of Gottingcn.

In this work (^inielin's nitric acid t(^st for the bile-pignien ts in chyle,

blood-serum, and urine is giv(»n (preface, p. lb''), the liinit-ed (juan-

tity of the gastric secretion is pointed out, and it is shown that

the saliva contains a sulphocyanate, and the pancreatic secretion

a principle which turns red with chlorine water. This principle

(trj^ptophan) was afterward shown by Claude Bernard to be a

by-product of pancn^atic di-

gestion and not a true con-

stituent of the pancreatic

juice.

In 1833 William Beau-
mont (1785-1853), of Con-
necticut, a surgeon in the

United States Army, pub-

lished his famous "Experi-

ments and Observations"

on an accidental gastric fis-

tula in the Canadian half-

breed, Alexis St. Martin,

which threw so much light

upon the nature of the gas-

tric juice, the process of di-

gestion in the stomach, and
the early stages of gastritis.

As far back as 1664, Reg-
ner De Graaf had published

his account of artificial sali-

vary and pancreatic juice in

a dog, giving a picture of the

dog; and there were earlier cases of gastric fistula; but Beaumont
was the first to study digestion and the movements of the stomach
in situ (1825''). He began bj^ carefully reviewing the work of his

1 Prout: Phil. Tr., Lond., 1824, 45-i9.

-Tiedemann and Gmelin: Die Verdauung nach Vensuchen, Heidelberg
and Leipzig, 1826-27.

3 Erich Ebstein (Ztschr. f. Urol., Leipz., 1915, ix, 283) points out that
GmeUn's nitric acid test for bile was employed about forty years before (No-
vember, 1787) by Francesco Marabelli, a pupil of Johann Peter Frank, and
apothecary to the hospital at Pavia (Atti d. Accas. d. sc. di Siena, 1794, vii,

224—232). Marabelli's scattered essays (Leipzig, 1795) also contain analyses
of dropsical fluid (1791), diabetic urine (1792), and of maize (1787) and vari-

ous fruits and drugs.

* Med. Recorder, Phila., 1825, viii, 14: 840: 1826, ix, 94.

William Beaumont (1785-1853). (Cour-
tesy of Dr. Jesse S. Myer, St. Louis.)
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predecessors in a fair-minded spirit; gave an accurate description

of the normal and pathologic appearances of the gastric mucous
membrane in life, and the movements of the stomach up to the

completion of digestion; showed that the gastric juice is secreted

only when food is present and that mechanical irritation of the

mucous membrane produces congestion, but only a limited local

secretion of gastric juice, thus foreshadowing the results of Pavloff

,

and overthrowing the doctrine of Magendie that the gastric secre-

tion is continual. Beaumont's experiments on the effect of gastric

juice upon different foods and the relative digestive values of the

latter are the foundation of modern dietetic tables and scales;

and his chemical examination of the gastric juice led him to the

conclusion that it contains free hydrochloric acid plus some other

active chemical substance, which Theodor Schwann, in 1835,

proved to be pepsin. This was the most important work on the

physiology of gastric digestion before the time of Pavloff, and the

difficulties under which the experimenter completed his labors,

first begun at an isolated military post in the primeval forests of

Michigan, and completed only liy dint of following up his patient,

and bringing him nearly 2000 miles to Plattsburgh Barracks, N. Y.,

make his experience one of the romantic episodes in the history of

medicine. "Every physician who prescribes for digestive dis-

orders," says Vaughan, "and every patient who is benefited by
such a prescription, owes gratitude to the memory of WilUam
Beaumont, who. in 1825, on the island of Mackinaw, began his

studies of digestion, which he pursued with labor and skill for the

l)cnefit of mankind." He was the true leader and pioneer of ex-

perimental physiology in our countiy.^

Early nineteenth century surgery was mainly a continuation

of the surgery of the eighteenth century, with this difference, that

the center of gravity had shifted from Paris to London, as a result

of the mighty influence of Hunter's teaching, and of the evil effects

of the fanatical prohibitions of 1792-93, which abolished medical

faculties and societies in France. Many bold operative feats were

{)erformed in this period, plastic surgery was revived, most of the

larger arteries were successfully ligated, American and Russian
surgery came into existence, ])ut of general operating within the

cranium, joints, abdomen, and female pelvis, or in isolated organs
like the eye and ear, there was no sign until well after the year 1867.

The leading surgeons of the pre-Listerian period were the Bells,

Cooper, Colles, Brodie, Liston, Syme, and Fergusson in Great Brit-

^ For a very complete and interesting account of Beaumont anfl his work,
^ee the "Life and Letters of ^^'illiam Beaumont," bv the late Jesse S. Myer
(1873-1913), with an introduction bv Sir William' Osier, 8t. Louis, C. V.
Mosby Co., 1912.
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aiii: l.anvv. Diipuytivii, Lislninc, Dclpcch, Volpoaii, Malp;aisnc,

and Ni'laton in Fiaiur; (he rU\vv Laii^cMihcck, DiolTonhacli, the

elder Ciiaefe, and Stronieyer in CJennany; I'irofrolT in Russia;

Physiek, Post, Mott, the Warrens, and McDowell in America.

The brothers John and Charles Bell were leading figures among

the London and l>dinhurfi;h suifieons of their day, Init the fame of

Sir diaries liell now rests larjicly uiM)n his discoveries in anatomy,

physiology, and i)athology. John Bell (17()3-1820), of I^'.dinburgh,

belongs, in jxirt, to an earlier period, but his great works upon

surgical anatomy exerted a powerful influence upon the men of a

later time, and he was, with Desault and Joim Hunter, a founder

of the modern surgery of the vascular s>'st(Mn. H(; himself had

tied the connnon carotid and the posterior branch of the internal

iliac successfully, and was the first to ligate the gluteal artery.^

Lik(^ his brother Charles, John Bell was an artist of talent, one

of the great medical men who have illustrated their own books.

His Anatomy of the Human Body (1793-1803) was an impor-

tant work in its time, afterward reissued with original plates drawn

by Sir Charles Bell (1811); and his Engravings, illustrating the

different parts and organs of the body (1794-1804), the drawings

and almost all the etchings and engravings being his own, is one

of the milestones in the history of anatomic delineation. The

third volume, deahng with the brain, nerves, sense organs, and

viscera (1804), is almost entirely the work of Sir Charles. John

Bell's most enduring contributions to surgery are his Discourses

on the Nature and Cure of Wounds (1795), the second of which

is a valuable historic discussion of the surgery of the arteries;

and his monumental Principles of Surgery (1^81-1807), em-

beUished with l^eautiful original engravings and full of unique

historical and clinical matter relating to the ligation of the great

vessels, fractures, trephining, tumors and lithotomy, of which he

gives a detailed history, occupying 248 pages. The writings of

John Bell are characterized by great sincerity and depth of feeling.

He took his profession with a fine ethical seriousness, which, given

his combative temperament, often involved him in hot and bitter

controversy. He railed at the mistakes of Benjamin Bell and

Monro secundus, which did not increase his popularity. He was

kept out of practice in the Royal Infirmary through the machi-

nations of James Gregory, who assailed him in a bulky volume

under the now-forgotten pseudonym of "Jonathan Dawplucker."

Toward the end of his life, broken in health by a fall from a horse,

John Bell went to Italy to die, leaving an enduring memento of his

visit in his posthumous Observations on Italy (1825), one of the

iSee his "Principles of Surgery," 1801, vol. i, pp. 421-426.

^
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l)ost books of travel over wi'itten by a physician. This work is

iitiain remarkable for beautiful original drawinj^s, some of which
exhibit a feeling for the details of Italian architecture akin to that

of Piranesi.

Sir Astley Paston Cooper (1768-1841), of Norfolk, a pupil of

.lohn Hunter's, was the most popular surgeon in London during

1he first cjuarter of the century. A clergyman's son, he was some-
liiing like Hunter in his youthful pranks, and became demonstrator
of anatomy of St. Thomas's Hospital at the age of twenty-one

' 1789), and surgeon at Guy's Hospital in 1800. He was one of the

Sir Astley Paston Cooper, Bart. (176S-1S41).

pioneers iii the surgery of the vascular system, in experimental

surgery, and in the surgery of the ear. In 1808 he successfully

ligated the common carotid and the external iliac arteries for

aneurysms, making i)ostmortem dissections of his cases in 1821'

and 1826- respectively, and in 1817 came his celebrated feat of

ligating the abdominal aorta. ^ Valentine Mott has left an inter-

esting account of his attempt to tie the subclavian in 1809.'* Bell

1 Bell: Guy's Ho.'^p. Rep., Lond., 18.36, i, 53-5S, 1 pi.

- Ibid., 43-52, 2 pi.

3 Cooper & Travers' "Surgical Essays," London, 1S18, pt. 1, 101-130, 2 pi.

* Med. Repository, N. Y., 1809-10, xiii, 331-334.
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;ils(i iii:i(l(M'\|HMiinciil;il liiiat ions ot the art cricks and nerves in dogs.'

In 1S21 lie ani])ulatc(l at the hip-joint. His Royal Society nuMU-

oir. on pcrtoratinti the tympanic iiicinhrane lor deafness resulting

from olistructioii of the I'Jislachian tiihe in 20 cases (180P), gained

him the ("opl(\y Medal in 1S()2, and a slight operation performed on

(Jeorge I\', in 1820, was followed hy his baronetcy. Cooper's

professional life was thus one long trail of success, which can be

sensed in the enormous number of engravings which were made of

his likeness. "No surgeon, before or since," says Bettany, "has

filled so large a space in the jKiblic eye." Although his early in-

come was very small, his wife's fortune mad(^ his circumstances

easy. Yet few medical men have ever worked so hard and so

incessantly. He dissected every day of his life, even when travel-

ing, paying large fees and liberal douceurs to the body-snatchers.

With these, his experiences were such that he once stated before a

House of Commons committee that "there was no person, what-

ever his worldly place, whom he could not dissect if he would."

His daily course of life was to rise at six, dissect until eight, break-

fast on two hot rolls and tea, see poor patients until nine, attend to

his regular consulting practice until one, when he would drive

rapidly to Guy's Hospital to visit the wards; at two he lectured

on anatomy at St. Thomas's Hospital, after which he went through

the dissecting-rooms with the students and visited or operated on
private patients until seven; he would then bolt his dinner, snatoh

forty winks of sleep, and start out again for a possible clinical lec-

ture, with another round of visits until midnight. He dictated

whatever he wrote while in his carriage. He read little, but man-
aged to absorb the best current knowledge, and his books on
Hernia (1804-07), Injuries of the Joints (1822), Diseases of the

Testi.^ (1830), and the Anatomy of the Thymus Glaml (1832) are

still remembered, as also Cooper's fascia, Cooper's hernia, and other

epon>Tns. Cooper was one of the first surgical teachers to sub-

stitute practical demonstrations over an actual case for the old

didactic thcory-mongering of the past; and one of his best achieve-

ments was the large number of capable and spirited young surgeons

he formed through contact with himself. In personality, he was
no pedant or Philistine, but "courteous-eyed, erect and slim," the

tall, handsome, engaging figure of Sir Thomas Lawrence's portrait,

with a lively, expressive countenance, cheeks aglow with color, a

clear voice and chuckling laugh, and, in spite of his quick, im-

perious temper, idoHzed Ijy the students, who followed his clinics

in enthusiastic throngs. As an operator, he was unaffected, elegant,

1 Guy'.s Hosp. Rep., Lond., 18.36, i, 457; 654.

"Phil. Tr., Lond., 1801, 435-4.50, 1 pi.



MODERN PERIOD 511

rapid but unhurried, thorough, masterful, "all ease, all kindness to

the patients, and equally soKcitous that nothing should l)e hidden

from the observation of the pupils." He attributed his professional

sviccess to his uniform and unfailing courtesy to rich and poor alike,

as well as to his zeal and intlustry, "but for this I take no credit,

as it was given to mq from above." Few men have so fully real-

ized the truth of the poet's device, "We receive but what we give,"

in the possession of a cheerful, manly, and generous disposition.

Charles Aston Key (1793-1849), of Southwark, one of Cooper's

juniors at Guy's, successfully ligated the external iliac artery for

femoral aneurj-sm in 1822,^

and the subclavian for ax-

illary aneurysm in 1823.-

He also tied the carotid in

1830 and introduced such

improvements as the use

( )f the straight staflf in lith-

otomy (1824) and the prin-

ciple of dividing the stric-

ture outside the sac in

strangulated hernia (1833).

IJke Cooper, he was a

swift, neat operator and a

iw)pular teacher, smart in

attire, but, unlike his chief,

condescending, over-dicta-

torial, and self-important

in manner.

Benjamin Travers (1783

1858), of London, another

of Cooper's pupils, collabo-

rated with the latter in the

valuable Surgical Essays (1818-19), to which he contri))uted a

noteworthy paper on wounds of the veins. In 1809 he successfully

ligated the common carotid artery in a case of aneurysm by anas-

tomosis in the orbit.' He was one of those who followed Broussais

in regarding constitutional irritation as a cause of disease, partic-

ularly in the nervous system (1824-34). His specialty was oph-

thalmology, in which field he introduced the use of mercury in

non-specific iritis and wrote the best systematic treatise on diseases

of the eye of his time (1820).

Benjamin Travers (1783-185S

1 Key: Guy's Hosp. Rep., Lond., 1836, i, 68-70.

= Med.-Chir. Tr., Lond., 1823-27, xiii, 1-11.

'Travers: Med.-Chir. Tr., Lond., 1817, ii, 1-16.
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Abraham CoUes (177;MS4:i), of DuMin, piotVssor of sur<i;(M-v

in that city for thirty-two years (ISOl iiti), was th(> Icachiifi; Irish

sur<ivon of his day. IIo tied the suhehiviaii artery twiee (181 1-15'),

and was the first to tie it within the scaleni (1810). He is said to

have lieen the first man in Europe to tie the innominate success-

fully.- He wrote treatises on surgical anatomy (1811) and on
surgery (1844-45), Jmt his most important works ar(> his original

description of fracture of the carpal end of the racHus or "Colics'

fracture" (1814''), and his Pnicliad Ohscrrdlions on Ihc Venereal

Robrrt Liston (1794-1847).

Disease (1837), in which he states "Colics' law," relating to the

supposed immunity which a healthy mother acquires in bearing a
syphilitic child.

Robert Liston (1794-1847), of Scotland, was an Edinburgh
graduate who became professor of clinical surgery in University

College, London, in 1834. Like the Bells and Astley Cooper, he
was a fine anatomist, keeping up his dissections all his life, and this

helped to make him one of the most brilliant and skilful operators

of his time, excelling in emergency cases which called for swiftness

iColles: Edinb. Med. and Surg. Jour., 1815, xi, 1-25.

2 1 have been unable to verify this statement, which is made in all biogra-
phies of Colles.

3 Edinb. Med. and Surg. Jour., 1814, x, 182-186.
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of decision and originality of procedure. He introduced many
novelties, such as his popular mode of flap-amputation, his shoe

for club-foot, and his devices for reducing dislocations and crushing

and cutting for stone. He was especially successful in plastic

operations. In 1836 he successfully excised the upper jaw, and,

in 1837,^ he described his method of laryngoscopy, in which he

was one of the early pioneers. His most important works were

his Elements of Surgery (1831) and his Practical Surgery (1837),

which passed through many editions and still contain things of

Jamos 8yme (1799-1870).

permanent value. Liston was often rough, abrupt, and contentious

in public relations, but kind and charitable to the poor, soft and
gentle in the sick-room. He was possessed of such Herculean

strength that he could amputate a thigh with the aid of only one

assistant, while compressing the artery with his left hand and doing

all the sawing and cutting with his right.

James Syme (1799-1870), of Edinburgh, was a cousin of Liston's

and taught anatomy with the latter in 1822. Having quarreled

with his partner, he could get no appointment in the Royal Infirm-

1 In his "Practical Surgery," London, 1837, p. 350.

33
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;irv uiilil ]SX\. \n\\ when l.isloii went down lo London in ISiil, he
succcx'dcd to his vcvy h\\y,v Scotch piaclicc. The cncinics were
soon fccoMcilcd, and, after l.iston's death in 1847, Syiuc succocdod
him in London, hut nol hkiiiii the |)()sition, i-cturned to I^](Unhiirp;h.

Synie's most important contribution to surgery is his work on
amputations and excisions. In his Excidon of Diseased Joints

(18:-?1) hv was the first to sliow that excision is usually pref(>ral)le

to amputation, and tlu^ ado|)tion of this new principle is due to

him, althoujih it was afterward developed in extenso by Fergusson.
He made his first three successful excisions of the elbow-joint in

1828-29.' On Sei)teinl)er 8, 1842,^ h(> performed his first success-

ful case of amputation at the ankle-joint (Syme's amputation) of

which he described eight cases in his Conlribulions to the Path-
ology and Practice of Surgery (1847). In 1864 he published his

work on "Excision of the Scapula" and, in the same; yc^ar, suc-

cessfully- excised a large part of the tongue. He treated aneurysm
l\v tying the ai-t(>ry above and below and incising the tumor, per-

forming this operation for carotid and iliac aneurysms in 1857,

and, in 1862, he successfully treated an ihac aneurysm by hgation
of the common, external, and internal iliac arteries.^ Syme was a
genial, happy, even-tempeered man who "never wasted a word, nor

a droj) of ink, nor a drop of blood," yet a broad-minded, hberal

spirit withal, welcoming all surgical innovations of value. He was,

with Pirogoff, perhaps the first European surgeon to adopt ether

anesthesia (1847), and, in 1868, he was the first to welcome the

antiseptic method of his l)est and greatest pupil, his son-in-law,

Lord Lister.

Sir WiUiam Fergusson ( 1808-77), of Prestonpans, Scotland, was
the founder of conservative surgery, that is, of the preservation of

parts of the body which were needlessly sacrificed by earlier opera-

tors. Before P'ergusson's time, denuded bones, diseased or pain-

ful (even neurotic) joints, were regarded as a sufficient reason for

amputation. He held it to be "a grand thing when by prescience

even the tip of a thumb can be saved." Fergusson was a pupil and
prosectoi- of Robert Knox, and soon became surgeon to the Edin-
burgh Royal Dispensary (1831) and the Royal Infirmary (1839);
but Syme's huge practice drove him to London where, after slow
progress, he eventually attained the summit. He was one of the

first in Scotland to tie the subclavian artery, and his progress in

substituting excisions for amputation was rapid. He excised the

head of the femur for incurable hip disease (1845), the scapula, in

»Syme: Edinb. Med. and Surg. Jour., 1829, .x.xxi, 256-266.

^Lond. and Edinb. Month. Jour. Med. Sc, 1S43, iii, 93-96.

3 Proc. Roy. Med. and Chir. Soc, Lond., 1862, iv, 114-116.
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place of the interscapular-thoracic amputation (1847), and the

knee-joint (1850). Between 1828 and 18G4 he had operatetl 400
times for harelip, with only three failures, and 134 times for cU^ft-

|)alate, with 129 successful cases. In lithotomy, he proceeded with

such lightning speed and skill that some one advised a prospective

\isitor at his clinic to "look out sharp, for if you only wink, you'll

miss the operation altogether." Yet he carefully planned every

detail in advance, silently working out each step as he went along,

even to the bandaging. He wrote a System of Practical Surgery

Sir William Fergusson (1808-77).

(1842), and his Progress of Anatomy and Surgery During the

Present Century (1867) is a historic work of permanent value.

He was an indifferent lecturer and is said to have had a poor l)ed-

side manner, but he fascinated his patients and was adored by the

children. He was highly accomplished, a good violinist, an in-

ventor of many surgical instruments, so expert in carpentry and

metal work that he could devise any necessary apparatus out of

hand, an enthusiast at fly-fishing and in dancing Scotch reels. He
was noted for his great generosity and hospitality to struggling

authors, dramatists, and medical students.
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Sir Hcnjainiii Collins Brodie (1783-18()2) was jhc son of a

Wiltshire clcriix luan who was cIcsccmhUmI from a .Jacobite exile in

iMigland. }\c was a pujMl of Sir lOverard Home, lectured at-

Great Windmill Street (1805-12), and was suhsociuently assistant

surjieon, and lat(M- full surg(M)n, at St. George's Hospital (1808-40).

l^einu; profoundly influenced b}' Bichat, he at first devoted himself

to physiolofric expiM-imentation, producing four papers, important

in their day, on the influence of Ihe brain on the action of the

heart (1810'), the effects

of certain vegetal)le poi-

sons (1811-), the influence

of the lUM'vous system on

the production of animal

heat (1812''), and the in-

fluence of the pneumogas-

tric on the secretions of

the stomach (1814^). In

these researches, the first

two of which gained him
the Copley Medal (1811),

he used the woorara poi-

son which had just been

brought from Guiana. In

1819 he published his

classic treatise On the

Pathology and Surgery of

Diseases of the Joints, his

most important work,

clearly describing the dif-

ferent articular diseases

and differentiating the

local lesions from the

hysteric and neuralgic

forms. He was a pio-

neer in subcutaneous sur-

gery, performing his first operation on a case of varicose veins
in 1814, and made many improvements in surgical instru-

ments and appliances. He was the acknowledged head of the
medical profession in London for over thirty years, his income
often averaging £10,000 annually, and largely made up of guinea
fees at that. He did not regard operative intervention as the

Sir Benjamin Collins Brodie (1783-1862).

1 Brodie: Phil. Tr., 1811, 36-48.

'•Ibid., 1811, 178-208: 1812, 205-227.
3 Ibid., 1812, 373-393. * Ibid., 1814, 102-106.
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highest part of surgery, and "his vocation was more to heal limbs

than to remove them." Brodie had been all his life assisted by
influential friends and family connections, but he held high places,

such as the presidency of the Eoyal College of Surgeons, with dig-

nity, grace, and the kind of tactful self-effacement which aims to

stimulate and bring out the ideas of other men. He seems to

have been "servile to none, deferential to none," standing on an
equal footing of friendliness and confidence with the poor in hos-

pital or his titled intimates at Holland House or Windsor Castle.

"I hear you are ill," he once wrote to an almost unknown student;

"no one will take better care of you than I; come to my country

house till you are well,"

making the student re-

main with him two
months.

Here may be men-
tioned two other sur-

geons of the Scotch

group— Lizars a n d

Wardrop.
John Lizars (1783-

1860), of Edinburgh, a

pupil of John Bell's,

was originally a naval

surgeon, but became
professor of surgery to

the College of Surgeons

in his native city in

1831. He was one of

the first to remove the

lower jaw, but he is

now best remembered
as the follower of

McDowell (his fellow-

pupil) in ovariotomy

(1825), and by his System of Anatomical Plates (1825), a superb

series of 110 colored illustrations in folio, made largely from his

own dissections.

James Wardrop (1782-1869), of Scotland, an Edin])urgh

graduate who settled in London in 1809, is now best remembered
by his Essays on the Morbid Anatomy of the Human Eye (1808), a

book of importance in its day, and by his method of treating

aneurysm by ligating on the distal side of the tumor, which was
first suggested by Brasdor in the eighteenth century. Wardrop
performed this operation twice with success on the carotid artery

Jiuues Wardrop (17S2-18G9).
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(1800') ami onco on llu> subclavian in a case of iiuioniinaU^ aneu-

rysm (1827'-). A curious side of Wardro]) is that he stood in the

Wiiy of his own success and estranged his colleagues through his

acrimonious and abusive papers in the Lancet of 1826-27, and
through tlie famous Intercepted Letters, in the same journal for

ISivl, in which he foisted off more personal abuse by using the

leading names of \hv London profession as stalking-horses.

Other prominent Enjilish surfi(H)ns during the i)rc-;intis('])tic ju'riod were
William Hey (17:i()-lS19), of Leeds, who hrst deserihed infantile liernia (17(i4),

internal deranjiement of the kne(>-joint ( 1 7<S2— 1 S();i
) , funf^iis ha'inatodes, and

devised a useful saw for o])eratinjr in fractures of the skull (1S();5), and whose
'Praetiea! Observations (m Surjjery" (1S()3) passed through three editions;

Mdward Alanson (1747-1S2;}), of Newton, Lancashire, a ])upil of John Hunter's,
who was the lirst scientific sur}j;con of Liverpool in his period, i)ul)lislie(l a
valuable treatise on amputation (1779), and displayed wonderful insifiht in his

rulinj^s about absolutes cleaidiness and proper ventilation in hosi)ital wards;
Allan Ikirns (17S1-1813), of (Jlasgow, who wrote an important work on the
tSur(/i.cal. AiKilomy of the. Head and Neck (1811), and first described the falci-

form pro(H\ss of the fascia lata in relation to femoral h(>rnia; Samuel C^ooper
(178()-184S), whose Surgical Dictionary (1809) was the first thorouffhgoin^;

work of its kind to be published, passing through eight (>ditions; .Joseph Con-
stantine Carpue (17()4-1848), who was a ])ioneer in electrotlierapy (1803^), re-

vived the Hindu method of rhinoplasty (1816), and wrote a valuable Ilidory

of the HUjh Operation for Stone (1819); .John Flint South (1797-1882), the
historian of early British surgery, who translat(>d Chelius, and whose postlm-
mous mariuscrijjt of a History of the Craft of Surgery in England was edited

and i)ublished by D'Arcy Power in 1886; O'Bryen Bellingham (1805-.'i7),

wliosi^ book on the treatment of aneurysm by compression (1847) preserves
his name and fame in connection with the procedure; Thomas Pridgin Teale
(1801-68), of Leeds, memorable for his treatise on abdominal hernia (1846),
his method of amputation by a long and short rectangular flap (1858), and for

his attempt to apply the Broussais doctrine of irritation to the nervous system
(1829); Sir William Lawrence (1783-1867) and Sir W^illiam Bowman (l81(i-

92), who did much to advance the surgery of the eye; Sir W'illiam W^ilde (181.5-

76), of Castlerea, Ireland, one of the pioneers of aural surgery (1843-5.3) and
cerebral surgery (W'ilde's incision), who also discovered prehistoric lake dwell-

ings on the Irish crannogs (1839) before Keller; William Henry Porter (1790-

1861), who wrote an important work on the surgical pathology of the larynx
and trachea (1826); and John Hilton (1804-78), of Guy's Hospital, whose
Rest and Pain (1863) is one of the permanent classics of surgery. Robert
Chessher (1750-1831), an estimable surgeon of Hinckley, Leicestershire,

achieved a great reputation through his double inclined-plane to support
fractured legs, his apparatus for weak spines and for massage of contractures.

He is mentioned in George Eliot's Middleniarch ("Mr. Chessher and his

irons"). Joseph Fox, in his Natural History of the Human Teeth (1803),

gave the first explicit directions for correcting dental irregularities, which were
in use for nearly half a century (Weinberger).

Of isolated operations and operative procedures by English surgeons of

the period we may mention the interscapular-thoracic amputation (excision

of arm, scapula and clavicle), which was first performed by Ralph Cuming of

the Roj'al Navy in 1808''; Anthony W^hite's excision of the head of the femur

1 Med.-Chir. Tr., Lond., 1825, xiii, 217-226.
"- Lancet, Lond., 1827, xii, 471; 601; 798: 1827-8, i, 408.

'J. C. Carpue: An Introduction to Electricity and Galvanism, London,
1803.

< Cuming: Lond. Med. Gaz., 1829-.30, v, 273.
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for hip disease (1822i); the first English cases of gastrostomy (1S58-59-) by
John Cooper Forstcr (1824-96), of 6uy's Hospital; Pridgin Teale's method of

amputation l:)y a long and a short rectangular flap (1858); Richard Garden's
single flaj) amputation (1864^); and four successful cases of ligation of the ex-

ternal iliac arterv by William Goodlad (1811^), William Stevens (1812''),

John Smith Soden (LSKi^), and T. Cole (1817''). In Stevens' case, the patient

lived ten years, the parts being dissected eight years later (1830^) by Sir Richard

(^wen. The first successful ligation of the common carotid artery appears t(i

have been performed by David Fleming, sin-geon of H. M. S. Tonnant, in

October, 1803.3

The leading English military surgeon of the time was George

James Guthrie (1785-1856), of London, who had served in America

ajid in the Napoleonic wars. At Waterloo, Guthrie successfully

amputated the hip-joint'" and ligated the peroneal artery (1815").

His most important work is his Treatise on Gunshot Wounds of

the Extremities requiring Amputation (1815), which was epoch-

making and ran through six editions. Guthrie was also a skilled

ophthalmic surgeon and left two important works on artificial

pupil (1823) and the surgery of the eye (1812). He was the step-

father of Margaret Gordon, of Carlyle's "Reminiscences."'-

Dominiciue-Jean Larrey (1766-1842), the greatest French mili-

tary siu'geon of his time, also served in the Napoleonic wars. In

his will, Napoleon left 100,000 francs to "Larrey, the most virtu-

ous man I have ever known." Larrey was one of the first to ampu-
tate at the hip-joint (1803''*), performing the operation twice with

success. He was siu'geon-in-chief to the Grande Armee, taking

part in 60 battles and 400 engagements. He was three times

wounded, performed as many as 200 amputations in twenty-four

hours at Borodino, was the inventor of the celebrated "flying

amljulances," and sometime professor at the Ecole de meclecine

militaire at Val-de-Grace, which was founded in 1796. He was

the originator of "first aid to the wounded," in the ultra-modern

sense, taking Lfoldywith^his hundreds of ambulances, directly a

1 White: Lancet, Lond., 1849, i, 324.

2p^orster: Guy's Hosp. Rep., Lond., 1858, 3. s., iv, 13: 1859, v, 1.

3 Garden: Brit. M. J., Lond., 1864, i, 416-421.

4 Goodlad: Edinb. Med. and Surg. Jour., 1812, viii, 32-39.

5 Stevens: Med.-Chir. Tr., Lond., 1814, v, 422-434.

6 Soden: Ibid., 1816, vii, 536-540.

'Cole: London Med. Repository, 1820, xiii, 369-375.

"Owen: Med.-Chir. Tr., London, 1830, xvi, 219-325.

' Fleming: Med.-Chir. Jour, and Rev., Lond., 1817, iii, 1-4.

'" In his Treatise on Gunshot Wounds, second ed., London, 1820, 332-340.

" Guthrie: Med.-Chir. Tr., Lond., 1816, vii, 330-337.
1^ For an interesting account of him, see R. C. Archibald: "Carlyle's

First Love," London, 1910, .53-(n.

" Larrey: Mem. de chir. mil., Paris, 1812, ii, 180-195.
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IkiUIc was joined and not aftci- il. Like iVuibroisc Pare, he was
adoivtl hy his conirades in arms for liis good natur(>, courage, and
hunianily. His most interesting wori< is contained in the four
vohnnes of his ":Mcmoirs of Military Medicine" (1812-17), which
contains the first account of "trench foot" (1812, iii, 60). In a
memoir pul)hshed at Cairo in 1802, he was the first to point out the

Dominique-Jean Larrey (1766-1S42).

contagious nature of Egyptian ophthalmia or granular conjuncti-
vitis.

The ablest and best trained French surgeon of his time was
Guillaume Dupuytren (1777-1835), who was at once a shrewd diag-

nostician, an operator of unrivaled ai:)lomb, a wonderful clinical

teacher, and a good experimental physiologist and pathologist.

Dupuytren rose from poverty and fought his way up, and his

achievements are sometimes overlooked on account of the mean-
ness of his character. In 1808 he became one of the staff at the

Hotel Dieu, and on September 9, 1814, he was appointed surgeon-

in-chief. Here his lectures and his extensive practice soon made
him the leading surgeon of France, and he died a millionaire and a
baron of the Empire. His clinics drew crowds of students from
all countries, and he turned out many brilliant pupils. He had
an immense practice, about 10,000 patients annually outside his

hospital work.
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He was the first to excise the lower jaw (1812i) and to treat aneurysm
successfully bj' compression (1818=); was the first to treat wry-neck by sub-
cutaneous section of the sternoma.stoid muscle (1822^), and performed many
feats in vascular surgery, such as the successful ligation of the external iliac

(1815'') and two ligations of the subclavian (1819-29^). He also substituted

ligation for amputation in fractures complicated by aneurysm (1815), devised

:in original method of treating artificial anus by means of a compressing en-

tcrotome of his invention (1828**), but his most enduring title to modern fame
is in the field of surgical pathology. His original descriptions of fracture of

the lower end of the fibula (Dupuytren's fracture, 1819^), congenital disloca-

tion of the hip-joint (1826^), and retraction of the fingers from affection of the

jialmar aponeurosis, for which he devised an operation (1832^), are his great-

est works. He also described fractures on children (1811), vaginitis in maidens

Guillaume Dupuytr(>n (1777-1835

1827), varicose aneurysms (1829), and subluxation of the wrist for radius

riirvus, afterward known as Madelung's deformity. His memoirs On Injuries

1 Dupuytren: Legons orales, Paris, 1839, ii, 421-453.

2 Bull. Fac. de med. de Paris, 1818, vi, 242.

3 Described in Dupuytren: Legons orales, Paris, 1839. iii, 455-4G1, and

in Charles Averill's "Short Treatise on Operative Surgery," London, 1823,

• 11-64. The operation was repeated by Bouvicr (1836) and J. Guerin (1837).

^ Repert. gen. d'anat. et de physiol. path., Paris, 1826, ii, 230-250.

5 Edinb. Med. and Surg. Jour., 1819, xv, 476, and Arch. gen. de med.,

Paris, 1829, 7. s., xx, 566-573.

« Mem. Acad, de med., Paris, 1828, i, 259-316, 3 pi.

' Annuaire med.-chir. d. hop. de Paris, 1819, i, 1-212.

8 Repert. gen. d'anat. et de physiol. path., Paris, 1826, ii, 82-93.

9 J. univ. et hebd. de med. et de chir. prat., Paris, 1832, 2. s., v, 348-365.
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and Diseases of tlic Kono ami mi oth'T phases of surjiical |)atlii)l())j;y were

reprinted in translation hy tlie Sydeiiliani Society in 1.S17 and IS")!, lie also

left a treatise on wounds in war (ISIil), and liis L<(;<)ns ordlcs (IS;}'.)) were often

translated. In \S(YA lie founded the Socicle (in<il(»iiu/iir dv Paris and he also

endowed the well-known Musee Dupuytren at Paris, founded by Orfila.

Diipuytrcti was the t^pc of man whom e;riii(liii<z; poverty in

youth, perhaps also some yoiitlifiil (UsappoiiitmeMt in love, had

made overamhitious and overhearinji;. lie had the utmost sdiuj-

froid and solf-control, even when a patient had died on the table

before him. His personality was olympian. In Paris, he was

ref2;ard{>d as "nobody's friend," because he tolerated no rivals, and

persecuted and intrifjued against those who, like Dinneril or Vel-

jx'au, aspired to that eminence, even j)ursuing them with vindictive

hatred. He was cold, hard, contemptuous, unscrupulous, and

overbearing, and more respected than beloved. Percy called hini

the first of surgeons and the least of men. Lisfranc dubbed him

"the brigand of the Hotel Dieu." Yet his fame was such that,

when he visited Italy, he was treated en prince.

Alexis Boyer (17.57-18.33), a pupil of Desault and surgeon at the Charite

even after the Revolution, WTOte a treatise On di.seases of the bones (1803),

but was best known by his treatise on surgical diseases (1814-26), a huge com-
pilation in 11 volumes, defined by Malgaigne as "a summary of the works and
opinions of the French Academy of Surgery." Boyer, like Hippocrates ami
Delpech, noted that caries of the spine is occasioned by "le vice scrofuleux."^

Jacques Lisfranc (1790-1847), surgeon at La Pitic, devised many new
oj)erations, in ])artieular his partial amputation of the foot at the tarsometa-

tarsal articulation (Lisfrane's amputation, 1815-), his methods of disarticulat-

ing the shoulder-joint (1815), of excision of the rectum, of lithotomy in women,
and of amputation of the cervix uteri. He was little admired for his many
aspersions of his colleagues.

Philibert-Joseph Roux (1780-1854), a pupil and friend of Bichat, was
svH-geon at the Charite in 1810, and succeeded Dupuytren at the Hotel Dieu
in 1835. He was the first French teacher to give a definite course of lectures

(1812). He was a pioneer in plastic surgery, performing the first .staphylor-

rhaphy in 1819 (described in detail in his memoir of 1825^), and the first

suture of the ruptured female perineum (1832^).

Jacques-Mathieu Delpech (1777-1832), of Toulouse, graduated

in Montpellier (1801) and, in 1812, became professor of surgery

there. He was the pioneer of orthopedic surgery in France, his

principal work being De Vorihomorphie (1828). On May 9, 181().''

he performed, for the first time, a subcutaneous section of the

tendo Achilhs for club-foot, the object being to exclude the air

and obtain union by first intention. This operation, hitherto

^ Boyer: Traite des maladies chirurgicales, Paris, 1814, ii, 492.

^Lisfranc: Nouvelle methode operatoire (etc.), Paris, 1815.

^ Roux: Arch. gen. de med., Paris, 1825, vii, 516-538.

* Roux: Gaz. med. de Paris, 1834, 2. s., ii, 17-22.

5 In his Clin. chir. de Montpellier, 1823, i, 147-231, pi. x.
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done b}' the open method, was twice repeated by Stromeyer in

1821-22. Delpech was also one of the first after Hippocrates to

point out that Pott's disease (spinal caries) is tubercular in nature

(18160- He erected a large orthopedic institute at Montpellier,

and, one morning, while on the way to it in his carriage, he and

his coachman were shot and killed by a vindictive patient, who
thought that an operation for varicocele had rendered him unfit

for marriage.

Alfred-Armand-Louis-Marie Velpeau (1795-1867), a pupil of

Bretonneau's, originally a blacksmith's son who had once been

/'

Altiv(l-Ariiiaii(i-l>(Miis-M:iM' \. i;m.;iu (179')-1S(>7).

apprenticed to his father's trade, was surgeon to the Hopital St.

Antoine (1828-30), La Pitie (1830-34), the Charite (1834-67),

and professor of clinical surgery at the Paris Faculty (1834-67).

He was not a scientific surgeon, liut a strong, capable, hard-work-

ing teacher and operator, of whom Oliver Wendell Holmes said

that "a good sound head over a pair of wooden shoes is a good deal

better than a wooden head belonging to an owner who cases his

feet in calf-skin." His principal works are his Treatise on Surgi-

cal Anatomy (1823), the first detailed work of its kind, his three-

volume treatise on operative surgery, with atlas (1832), important

for its historic data, and once edited in translation by Valentine

* Delpech : Precis elementaire des maladies reputccs chirurjiicales, Paris,

1816, iii, 629; 638, et seq. Also: De I'orthomorphie, Paris, 1828, i, 241-251.
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Molt (1847), and liis jircat In'atisc on Diseases of the Breast

(1854'), the most important work on the sul)jeet in its time.

.Josojih-FraiK^ois Malgaigne (180()-()5), the son of a French

heaUh officer, is (U'scriluMl by liilHngs as "the greatest surgical his-

torian and critic wlioin the world has yet seen," and he is, with

Petr(>(iuin, the most able writer on the surgery of tlie Hijipocratic

period. He served in the Napoleonic wars, wrote important works

on operative surgery (1834), experimental surgery (1838), fractures

and dislocations (1847-55), and edited the authentic modern edi-

J()seph-FraiK;ois Maljiai^iic i ls()(i-(i5).

tion of Ambroise Pare, with a fine biography of the latter (1840).

Malgaigne's Manuel de medecine operatoire (1834) passed through

seven editions and five translations, one of them Arabic. In

practical surgery his name is associated with the hooks of his in-

vention used in treating fracture of the patella, but he is perhaps

best remembered by the critical and historical discourses which

Bilhngs classes "among the most delightful reading in surgical

hterature."

1 Velpeau: Traite des maladies du sein, Paris, 1854.
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Augiisto Nelaton (1807-73), of Paris, who presided with Mal-

gaigne at the Hopital St. Louis, held the same unapproachable rank

as an operator and teacher which Dupuytren had attained at an

earlier period, but in personality he was the logical opposite of his

self-seeking predecessor. He was modest, quiet, helpful, and

friendly, generous to the unfortunate—in short, a gentleman. He
inventc^l a bullet-probe (first used in Garibaldi's case) and a valu-

able flexible rubber catheter (1860), and improved the treatment of

nasojjharyngeal tumors. In gynecology he is memorable as the

first to describe pelvic (retro-uterine) hematocele (1851-52), and

Auguste Xelaton (1807-73).

he did most to establish ovariotomy in France. His princijial

work is his Elements de pathologic chirurgicale (1844-59).

Paul Broca (1824-80), who was, in succession, surgeon at St.

Antoine, La Pitie, the Hopital des Cliniciues, and the Hopital

Necker, was the founder of the modern surgery of the brain and
also of the modern French school of anthropology. In 18QV he

discovered that the third left frontal convolution of the brain is

the center of articulate speech, a point which is now disputed, but

which, in the first instance, undoubtedly led to mapping out the

different centers of the brain for surgical operations. Broca was,

in fact, the first to trephine for a cerebral abscess diagnosed ])y his

» Broca: Bull. Soc. d'anthrop. de Paris, 18G1, ii, 235-238, and Bull. Soc.

anat. de Paris, 1861, xxxvi, 330; 398.
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th(M)ry of localization of function. In coiuuM'tion with Ins dis-

cov(My. he introduciMl tlic term (iphoma or "motor ajjhasia"

(1801'), whicli is now undcriioin;!; deslruclive criticism at the hands

of Pierre ]\Iari(\ in anthiopology, Broca is, with Topinard and

Qiiatrofagcs. the tin^atcst name of modern Franco. He originated

\hv modern methods of determining the ratio of tli(> dimensions of

the brain to those of the skull (craniomc'trv), and to this end de-

vised the oeci]-)ital crochet, a craniograph, and a goniometer, and

did much to standardize

the measurements of hones

and the classification of

colors of the hair and skin.

He opposed the theory that

the different races wei-e

originally developed from

several separate pairs of

species, in his law of "eu-

gencsis," which maintains

that the different varieties

of the genus Homo aic,

and always have been, fer-

tile with each other. This

drove the "polygenists" t(j

their last resort, diversity

of language. Broca is also

credited with the a})h()rism:

"I would rather i)e a trans-

formed ape than a degener-

ate son of Adam."

Paul Broca (1824-80). Among the isolated French

contributions of importance arc

Eicherand's resection of the fifth and sixth ribs (1818); the introduction of

lithotrity bv Leroy d'Etiolles (1S22), Civiale (1824), and Heurtoloup (1824-

31); Beclard's excision of the parotid (1823-); Gensoul's incision of the upper

jaw (1826); Lembert's method of enterorrhaphy (1826'); Maisonneuve's hair

catheter (1845^); Sedillot's introduction of gastrostomy, which he performed

for the first time on November 13, 1849': Pravaz's hypodermic syringe (185P)

;

and Lallemant's method of autoplasty (1856).

Plaster-of-Paris bandages were introduced by Anthonius Mathi,is('n

(1805-78), of Brabant, in 1852, and popularized by J. H. P. van de Loo

1 Broca: Bull. Soc. d'anthrop. de Paris, 1861, ii, 235-236, and Bull. See

anat. de Paris, 1861, xxxvi, 332.

- Beclard: Arch. gen. de med., Paris, 1824, iv, 60-66.

•^Lembert: Repert. gen. d'anat. et physiol. path., Paris. 1826, ii, lOfr-

107, 1 pi.

* Maisonneuve: Compt. rend. Acad. d. sc, Paris, 1845, xx, 70-72.

5 Sedillot: Gaz. med. de Strasbourg, 1849, ix, 366-377.

6 Pravaz: Compt. rend. Acad. d. sc, Paris, 1853, xxxvi, 88-90.
;
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Among the prominent German surgeons of the period were
Vincenz von Kern (17()0-1829), professor at Vienna (1805-24),

who simphfiecl wound-ch'essings b}- using bandages moistened with
plain water (first proposed by Cesare Magati in 1616) as a substi-

tute for the salves and plasters then in vogue; Christian Ludwig
Mursinna (1744-1823), who was successively weaver, bath-keeper,

barber's apprentice, and surgeon general of the Prussian Army
(1787-1809); Conrad Johann Martin Langenbeck (1776-1851),

professor of anatomy and surgery at Gottingen and surgeon gen-

eral of the Hannoverian Army (1814), who devised the operation of

iridocleisis for artificial pupil (1817), and attained such supreme

Carl Ferdinand von Gracfe (17S7-1840).

swiftness in operating that he is said to have amputated a shoulder

while a colleague present was taking a pinch of snuff; and Max
Joseph von Chehus (1794-1876), whose "Handbuch der Chirur-

gie" (1822-23) was the standard text-book in Germany until the

middle of the centurj^, and who, according to Baas, was "the only

professor in Heidelberg who kept a carriage." The most impor-

tant German surgeons before 1850 were Dieffenbach, the elder

von Graefe, the younger Stromeyer, Langenbeck, and Gustav
Simon.

Carl Ferdinand von Graefe (1787-1840), of Warsaw, was one

of the surgeons general in the German struggle for independence
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(1813-15), haviiijji; previously Ix'cii professor of surf!;orv at the

rnivorsity of Berlin in IS 10, resuniiiijj; this position :ift(>r tho

war. He was the founder of modern plastie surgery, devising the

operation for congenital cleft-palate in 1816.^ In 1818 he intro-

duced rhinoplasty (simultaneously with Biinger) and blepharo-

plasty (sinuiltan(H)Usly with Dzondi). In the same year, he im-

])roved the technic of Cesarean section and excised the lower jaw

for the first time in Germany. He was also the first German sur-

geon to ligate the innominate artery (1822), his patient living

sixty-eight days.^ His "Rhinoplastik" (1818) was the first hand-

Johann Fricdrich Dieffenbach (1792-1847).

ling of the theme of artificial nose-making after Tagliacozzi (1575)

and Carpiie (1816).

Johann Friedrich Dieffenbach (1792-1847), of Konigsberg, also

fought (as a rifleman) in the German war for independence. His

doctor's dissertation at Wiirzburg (1822), on regeneration and

transplantation of tissues, already shows his leaning toward plastic

surgery.-^ He was surgeon at the Charite (Berlin) in 1829, and, in

1 von Graefe: Jour. f. Chir. u. Augenheilk., Berlin, 1820, i, 1-54, 2 pi.

- London Med. and Phys. Jour., 1823, xlix, 475.

' Dieffenbach: NonnuUa de regeneratione et transplantatione, Wiirzburg,
1822.
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1840, succeeded von Graefe as professor at the university. In

1829, following Stromeyer's proposal, he first treated strabismus

by severing the tendons of the eye muscles (with success').

This success perhaps led him to attempt the erroneous procedure of sub-

cutaneous division of the lingual muscles for stammering (1S41-), which pro-

duced many untoward results in his patients; but he got wonderful results in

tenotomy, skin-grafting, and orthopedic surgery, and was a pioneer in trans-

plantations and experimental surgery on animals, which were first essayed by
.lohn Hunter and Giuseppe Baronio (1804^). He wrote on treatment of ure-

thral stricture byincision (1826) ; transfusion of blood (1828), bandaging (1829),

nursing (1S32), treatment of preter-

natural anus (1834), and urethral

fistula (1836), and a great treatise

on operative surgery (1845-48^).

He also made a brave attempt to

treat vesicovaginal fistula by every
known method, anrl left a classic

account of the sufferings entailed

by the condition (1845).

Dieffenbach was a genial,

humane, attractive man, and

an admirable teacher, uphold-

ing the highest ideals of his

jirofession. He maintained

that the surgeon should be a

many-sided Odysseus, full of

native invention and resources

not to be found in books. All

great surgeons, he says, are,

or ought to be, clear thinkers,

and therefore good writers.

( ieorg Friedrich Louis Stro-

meyer (1804-76), of Hanno-
ver, professor at Erlangen,

Munich, Freiburg, and Kiel,

and successively surgeon gen-

eral of the Schleswig-Holstein and Hannoverian armies, was the

father of modern military surgery in Germany. He greatly

extended the fields of conservative surgery of the joints and

subcutaneous surgery, Stromeyer performed his first subcuta-

neous section of the tendo AchiUis in 1831,^ fifteen years after

Delpech (1816), but if Delpech was the discoverer, Stromeyer de-

veloped the field. He practically created the modern surgery

' Ueber das Schielen, etc., Berlin, 1842.

"^ Die Heilung des Stotterns (etc.), Berlin, 1841.

* G. Baronio: Degli innesti animali, Milan, 1804.

* Dieffenbach: Die operative Chirurgie, Leipzig, 1845-48.

* Stromeyer: Mag. f. d. ges. Heilk., Berl., 1833, xxxix, 195-218.

.34

Georg Friedrich Louis Stromeyer
(1804-76). (New York Academy of

Medicine.)
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of the locomotor system by applyinji; siihcutaiicous Iciiolomy lo all

deformities of the body dependinj; upon muscular dcfi'cts. He is

one of the founders of orthopedics in recent times. His (nethods
were introduced into I^i.t^dnnd by Little, who established the Royal
Orthopedic Hospital in London (1837), and published a standard
treatise on deformities (1853). Stromeyer's Maxims of War-
Surgery (1855) made an epoch in German military medicine. He
was a poet and wrote an attractive autobiography.

Bernhard von Langenbeck (1810-87), the nephew of Conrad,
succeedetl DielTenbach at lierlin in 1847, and became the greatest

Bernhard von Langenbeck (1810-87).

clinical surgeon and teacher of his day in Germany, having trained
nearly every prominent operator up to the present time. In 1861
he started the Archiv fiir klinische Chirurgie (known as Langen-
beek's Archiv), and founded the German Society of Surgery, both
of which have exerted a profound influence ever since. He has
21 operations credited to his name, of which the most important are
his methods of excising the ankle, knee, hip, wrist, elbow, shoulder,
and lower jaw, and of plastic surgery of the lip, palate, and nose.
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Gustav Simon (1824-76), of Darmstadt, professor at Rostock

(1861) and Heidelherfi; (1867), was a highly original operator and

the author of admirable monographs on the treatment of vesico-

vaginal fistula (1854), the excision of the spleen (1857^), on plastic

surgery (1868-), and the surgery of the kidneys (1871-76^). He was
the first in Europe to excise the kidney (1869''), but killed his

second patient liy sepsis from a digital exploration on the twenty-

first da}^ after the operation. The fatal result in Paul von Bruns'

Gustav Simon (1824-76).

case of 1878 made an end of nephrectomy until antisepsis was firmly

established.

Albrecht Theodor von Middeldorpf (1824-68), of Breslau,

performed the first operations for gastric fistula (1859) and eso-

phageal tumor, was a pioneer in the use of the galvanocautery

(1854), and made important contributions on fractures and dis-

locations.

The greatest of Russian surgeons, and one of the greatest

military surgeons of all time, was Nikolai Ivanovich Pirogoff

^ Simon: Die Exstirpation der Milz am Menschen, Giessen, 1857.

^ BoitraRC zur plastischen Chirurgie, Prague, 1868.

' Chirurgie der Nieren, Erlangen, 1871-76.

* Deutsche Ivlinik, Berl., 1870, xxii, 137.
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(1810-81), who, like Pair and Hunter, had a rciuaikahlc carccM- of

self-din'olopmciit. ( iradiialiii^ in 1S;}2, lie studied for two years

at BcM'Hn and (lottinji;en, wh(M(> lie was disgusted with lh(> small

attention paid to anatomy. Lansonbeck was, in his estimation,

the only man who was well informed on the subject. Upon return-

inp; to Russia, he tauf>;ht at Dorpat for five years, and, in 1840, was

appointed jirofessor of surgery at the Medico-C'hirurpeal Academy

at St. IVtersburg. In his forty-five years of s(>rvice here he intro-

duced many important reforms, among others the teaching of a[)-

plied topographic anatomy, for the first time in Russia, to which end

he invited Hyrtl's pupil,

drutxu', from \'i(nina. He
made 11,000 postmortems,

among them 800 of cholera

victims in 1848. He saw
a great deal of military sur-

geiv, serving in the field

during the camjmigns in

the Caucasus (1847) and

the Crimea (1854), and
also reported upon the

Franco-Prussian and Rus-

so-Turkish campaigns. He
served fourteen months in

and around Sebastopol,

and, in trenches and tents,

witnessed all the horrors of

pyemia, hospital gangrene,

erysipelas, and purulent

edema. Here he got him-

self into hot water with the

governmental authorities

by his sharp criticism of the bad management of the campaign, his

attempts at segregation and other improvements, and was forced

to resign his professorship. His experiences with sepsis led him
to define war as a "traumatic epidemic." Through the aid of the

Grand Duchess Helena Pavlovna, he introduced female nursing

of the wounded in the Crimea, and, all his life, he was a warm
\advoeate of freedom and higher education for women. In 1847 he

was already using ether anesthesia in his surgical practice.' He
devoted his latter days to advancing the cause of medical education

in his native country, in which he was again subjected to bitter

enmity and persecution at the hands of the official and military

' Pirogoff: Recherches pratiques et phJ^siologique.s sur Tetherisation, St.

Petersburg, 1847.

Nikolai Ivanovich Pirogoff (ISIO-SI).
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tchinovniks. Pirogoff is, in the esteem of cultivated Russians, the

most important figure in their medical history. He is noted for his

method of complete osteoplastic amputation of the foot (1854');

for his great atlas of 220 plates (1851-54-), in which frozen sections

were first utilized on a grand scale in anatomic illustration''; and

for his treatise on military surgery (1864"*), in which he holds large

hospitals responsible for the spread of epidemic diseases and recom-

mends small, barrack-like pavilions, such as were suggested by his

Crimean experiences. In sjiccd, dexterity, and strength of hand,

Pirogoff, the operator, was like those Slavic virtuosi of music whose

execution is the astonishment

of our times. The usual por-

traits of the great surgeon in

his old age represent a broad-

browed, serious face of vener-

al)le aspect, strongly resem-

bhng two other great Russians,

(ilinka and Turgcnieff. In re-

lation to his country, we may
apply to him the exquisite trib-

ute which Henry James paid to

the latter: "His large nature

was filled with the love of jus-

tice but he was also of the stuff

of which glories are made."
American surgery in the

pre-Listerian period was distin-

guished princii:)ally by a great

deal of bold operating on the

vascular and osseous systems,

by the foundation of modern

operative gynecology at the

hands of McDowell and Sims,

and by the permanent introduction of surgical anesthesia. Its lead-

ing representatives in this period were Physick, the two Warrens,

Po'st, ]\Iott, Gibson, the two Smiths, Willard Parker, McDowell,

and Sims.

Philip Syng Physick (1768-1837), of Philadelphia, a pupil of

Philip Syng Physick (17(iS-1837).

From an oil-painting by Thomas Sully.

(Surgeon Goncral's Library.)

' Voyenno Med. Jour., St. Petersburg, 1854, l.xiii, 2. sect., 88-100.

- Anatome topographica sectionibus per corpus humanum congelatum

triplice directione ductis illustrata, St. Petersburg, 1851-54.

3 Frozen sections in anatomy were first used bv Pieter de Riemer (1760-

18.31) in his "Afbeeldingen" (Tlie Hague, 1818) and later by E. Weber (1836)

and Huschke (1844).

* Pirogoff: Grundzuge der allgemeincn Kriegschirurgi(\ Leipzig, 1864.
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John Iluntor's. and soinctimos called the l''atlu>r of AnuM-ican Sur-

gery, was an Kdinl)urj;li ji;radiial(> of 1792, surgc^on to the Fcinisyl-

vania Hospital in 171)4, and professor of surgery in the University

of Pennsylvania (1805-18). He wrote nothing of consequence

—

all his teaching was preserved in the treatises on surgery of his

nephew, John Syng Dorsey (1813).

He is now remembered principally by cortain procodiir(>s of imi)ortancr in

their day, such as the introdvirtioii of absorbable kid and bu(!kskin lijiiiturcs

(lSl()i), the use of the seton in ununited fracture (1S22-), an oixTatiou for

artilicial anus (1S2()''), the advocation of rest in hip-joint dis(>ase (1S:5()'), and

the invention of the tonsillotonie (1S2S^). His modification of Desault's

sphnt for fracture of tlie femur is still in use. He seems to have been the first

to describe diverticula of the rectum (1836"), and he was the first American to

wash out the stomach with a syringe and tube in a case of poisoning (1802').

John Warren (1753-1815), of Roxbury, Massachusetts, ren-

dered distinguished army service in the Revolution and was founder

and the first professor of anatomy and surgery of the Harvard

Medical School (1783). He was seventh president of the Massa-

chusetts Medical Society, an office which he held until his death

(1804-15). He amputated at the shoulder-joint in 1781,^ and ex-

cised the parotid gland in 1804.^ His son, John Collins Warren

(1778-1856), of Boston, was a pupil of Astley Cooper and Dupuy-

tren, and succeeded to his father's professorship in 1815. He was

a pioneer in the excision of bones and joints, such as the hyoid

(1804) and the elbow (1834), introduced the operation of staphy-

lorrhaphy for fissure of the soft palate in 1828,^" and was the first

in this country to operate for strangulated hernia. He was the

founder of the Massachusetts General Hospital (1811) and of the

Warren Museum, and he practically introduced ether anesthesia

in surgery (1847). His principal work is his Surgical Observa-

tions on Tumors (1837).

Nathan Smith (1762-1829), of Rehoboth, Massachusetts, a

medical graduate of Harvard (1790), studied also in the Scotch

and English schools, commenced practice at Cornish, N. H., and

1 Physick: Eclect. Repertory, Phila., 1816, vi, 389.

2 Phila. Jour. Med. and Phys. Sc, 1822, v, 116-118.

3 Ibid., 1826, xiii, 199-202.

* Am. Jour. Med. Sc, Phila., 1830, vii, 299-308, 1 pi.

^Ibid., 1828, ii, 116.

« Am. Cycl. Pract. Med. and Surg., Phila., 1836, ii, 123-136.

'Eclect. Repertory, Phila., 1812-13, iii. 111; 381. Matthews: Med.

Recorder, Phila., 1826, ix, 82.5-827. Physick acknowledges the priority of

Monro senmdus in the invention of a similar instrument (1767).

8 Warren: Boston Med. and Surg. Jour., 1839, xx, 210.

9 In J. C. Warren: Surgical observations on tumors, Boston, 1837, p. 287.

10 Am. Jour. Med. Sc, Phila., 1828, iii, 1-3, 1 pi.
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in 1798 became a professor in Dartmouth College, filling, as O. W.
Holmes said, not a chair, but "a whole settee of professorships,"

viz., anatomy, surgery, chemistry, and practice.

For fourteen years Smith labored at building up the Dartmouth school,

when, in 1821, he was asked to establish a medical department at Yale, with
the same multifarious duties. This accomplished, in the face of many ob-
stacles, he did a similar good turn for Bowdoin College (1S20) and later for the
University of Vermont. He was more the great organizer and teacher than a
writer on medicine, but his essay on typhus fever (1824) and his observations
on necrosis (1827) are still memorable. An able and successful operator,
particularly in lithotomy, he performed the second ovariotomy in the United
States (July 25, 1821), amputated at the knee-joint (1825), and did the first

staphylorrhaphy.

The pioneer surgeon of the middle West was Daniel Brainerd

(1812-G6), of New York, a graduate of Jefferson Medical College

(1812-66), who settled in Chicago in 1835, secured a charter for

Hush Medical College (1837), which, after some Parisian study, he

organized in 1843, occupying the chair of sin'gery imtil his death.

He invented the bone-drill, and made several good contributions

to surgery, notably a prize essay of 1854 on a new method of treat-

ing fractures and deformities.

Wright Post (1766-1822), of Long Island, N. Y., was the first

in America to ligate the femoral artery successfully (for popliteal

aneurysm) according to John Hunter's method (17960, and the

second to ligate the external iliac successfully (1814-), having been

preceded by Dorsey in 1811.-^ Post was also the first surgeon to

tie the primitive carotid in its continuity with success (1813^),

an operation which he successfully repeated in 1816,^ and the sub-

clavian artery was first successfully ligated outside the scaleni by
him in 1817.«

Valentine Mott (1785-1865), of Long Island, was a pupil of

Astley Cooper, and, like him, a great pioneer in vascular surgery.

The innominate artery was ligated for the first time in the history

of surgery by Mott in 1818.'' the first successful operation being

that of Smyth, of New Orleans, in 1864,

In addition, Mott has to his credit the remarkable record oi successfully

ligating the common iliac at its origin (1827*), the carotid for subclavian an-

1 Post: Am. Med. and Phil. Register, N. Y., 1814, iv, 4.52.

2 Post: Ihid., 1813-14, iv, 443-453. Also in: Med. Repository, N. Y.,

1815, n. s., ii, 196-199.

3 Dorsey: Eclect. Repertory, Phila., 1811, ii, 111-115.

< Post: Am. Med. and Phil. Register, N. Y., 1814, iv, 3G6-377
5 Post: Med. Repository, N. Y., 1817, n. s., iii, 412.

6 Post: Tr. Phys. Med. Soc, N. Y., 1817, i, 387-394.

' Mott: Med. and Surg. Register, N. Y., 1818, i, 9-54.

8 Phila. Jour. Med. and Phys. Sc, 1827, xiv, 176-181.
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("urysin (1829'), the carotid lor jinnstomosinR amnirysm in a throp-months'

infant (1S2'.V-1. tho oxtcnuil iliac lor fcinoriil aneurysm (ISIil), the ri^ht

suln-laviMii within Ili<- scjilcni (1S:«3), ),„ti, carotids sinniltancously (lS;3:i^),

and the rijilit internal iliac (ISi^T-'). Besides the innominate artery, says

Hilliiiiis. Mott "tied the subclavian S 1in:es, llie i)riinitive carotid 51 tniies, the

carotid twice, the coniinon iliac once, the external iliac (i times, the internal

iliac twice, the femoral 57 times, and the pojiliteal 10 times"—in all, V.iH

ligations of th«> <j:r(>at vessels for aneurysm. Mott was also a hol(l and suc-

cessful ojx'rator on the hones and joints. He excised tin- right side of the

Valentine Mott (1785-1865).

lower jaw, after tying the carotid artery, in 1821"=; successfully amputated

at the hip-joint in 1824'; excised the left clavicle for osteosarcoma m 1828,*

1 Am. Jour. Med. Sc, Phila., 1829, v, 297; 1830, vi, 532.

2 Ibid., 1829, V, 255; 1830, vii, 271.

3 Ihid., 1831, viii, 393-397.

* Ibid., 1833, xii, 354.

s Ibid., 1837, XX, 13-15.

« New York Med. and Phys. Jour., 1822, i, 385.

7 Phila. Jour. Med. and Phys. Sc, 1827, xiv, 101-104.

8 Mott: Am. Jour. Med. 8c. , Phila., 1828, iii, 100-108.
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and removed a large fibrous •jrowtli from the nostril by dividing the nasal and
maxillary bones (18-41').

In connection with the work of Post and Mott, it is proper to mention
here some other early ligations of arteries by American surgeons in the same
field. The jn-imitive carotid artery was successfully ligated for primary hemor-
rhage by INlason Fitch Cogswell (i7()l-lS30), of Connecticut, in 1803,- and, for

secondary hemorrhage by Amos Twitchell (1781-1850), of New Ham])shire,
in 1807,''" eight months ])rior to Sir Astley Cooper's case. Both primitive

carotids were first successfully tied in continuity, within a month's interval,

liy James Macgill, of Maryland, in 1823,'' to be followed by Reuben D. Mussey
in 1S27 and Mott in 1833. The primitive and internal carotids were first

simultaneously tied by Gurdon Buck (1807-77), of New York City, in 1848^;

and John Murray Camochan (1817-87), of Savannah, Georgia, ligated the

carotid on both sides for elephantiasis in 1867.'^ Carnochan was also the first

to excise the superior maxillary nerve (including Meckel's ganglion) for facial

neuralgia. (1S.')8"). John Kearny Rodgers (1793-1851), of New York City, a
pui^il of Wright Post, was the first to tie the left subclavian artery within the
scaleni for aneurysm (1845*), but with fatal result, the first successful case

being that of Professor W. S. Halsted, of Johns Hoj^kins, in 1892. " William
Gibson (1788-1868), of Baltimore, Maryland, was the first American surgeon
to tie the common iliac artery (18121°). In the preceding year, John Syng
Dorsey (1783-1818) had successfully tied the external iliac," to be followed by
Po.st (1814), Horatio Gates Jameson (18211^), and Edward Peace (1841").

The internal iliac was successfully tied by S. Pomeroy White in 1827"; the
l.'moral, by Henry M. Onderdonk (1813"); David L. Robers (1824), and
Carnochan (1851); the gluteal artery, by John B. Davidge, of Baltimore, and
Cieorge McClellan, of Philadelphia; the aorta, for the first time after Sir Astley
Cooper, by Hunter McGuire in 1868.''^ In addition, Gurdon Buck (1807-77),
of New York, successfully ligated the femoral, jirofunda, external and common
iliac arteries for femoral aneurysm in 1858"; Willard Parker (1800-84), of

Francistown, N. Y., ligated the left subclavian inside the scalenus, together with
the common carotid and vertebral arteries, for subclavian aneurysm in 1864,^8

the patient dying on the forty-second day; and Andrew Woods Sm>i:h (1833-

), of New Orleans, first successfully ligated the innominate artery, to-

gether with the common carotid, and subsequently the right vertebral, for

1 Mott: Am. Jour. Med. Sc, Phila., 1842, n. s., iii, 257; 1843, v, 87.

2 Cogswell: New Engl. Jour. Med. and Surg., Bost., 1824, xiii, 357-
360.

•'Twitchell: New Engl. Quart. Jour. Med. and Surg., Bost., 1842-43,
i, 188-193.

* Macgill: New York Med. and Phys. Jour., 1825, iv, 576.

5 Buck: New York Med. Times, 185.5-56, v, 37-42.

« Carnochan: Am. Jour. Med. Sc, Phila., 1867, n. s., liv, 109-115.

7 Carnochan: Ihid., 1858, n. s., xx.xv, 134-143.

« Rodgers: Am. Jour. Med. Sc, Phila., 1846, n. s., ix, .541.

9 Halsted: Johns Hopkins Hosp. Bull., Bait., 1892, iii, 93.

10 Gibson: Am. Med. Recorder, Phila., 1820, iii, lS.5-193, 2 pi.

"Dorsey: Eclect. Repertory, Phila., 1811, ii, 111-115.

iMameson: Am. Med. Recorder, Phila., 1822, v, 118-124.

1-' Peace: Med. Exam., Phila., 1842, n. s., i, 22.5-228.

'^ White: Am. Jour. Med. Sc, Phila., 1827, i, .304-.306.

'K)nderdonk: Am. Med. and Phil. Register, N. Y., 1814, iv, 176.

i« McGuire: Am. .Jour. Med. Sc, Phila., 1868, n. s., Ivi, 41.5-419.

1' Buck: New York Med. .Jour., 18.58, 3 s., v, .30.5-311.

'« Parker: Am. Jour. Med. Sc, Phila., 1864, n. s., xlvii, .562.
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Mihclavian aiicurysin in ISdl,' (•\liil)itinji his i)aticiit alive in ISGO, the spccitiion

biun^ now in the l'. S. Army Medical Miiscuiii.

( )f early American operations upon the bones and joints, wc may inrntion
th(> lirst aminilatioii of the lii|)-joiiit in the I'liitcd Slates, hy Walter Hrasliear
(I77(>-1S()0), of MarNJand, in ISOd-; the successful excision of part of the lower
jaw, hy \\ illiani Henry Deadrick (177:i-lsr)S), of WinclH>sler, Va., in ISIO';

the first successful excision of the clavicle, hy Charles McC'reary ( 17sr)-lS2()),

of Kentucky, in ISl."}'; the excision of the sujx'rior maxilla, hy Horatio dates
Jameson (17X8-1855), of York, Pa., in 182()''; the succes.sful ami)utation at

the elbow-joint, by James Mann, U. S. Army, in 1821 "; an excision of the fifth

iind sixth ribs, with a portion of fjangrenous lung, by Milton Antony (178*)-

18;i9), of (leorgia (1821"); excision of nearly the whole of both uijjxt jaws, by
David L. Rojiers, of New York, in 1824**; ami)utation at the knee-joint, by
Nathan Smith (1762-1829), of Massachusetts, in 1824''; osteotomy for anky-
losis of the hiji-joint, by John Rhea Barton (1794-1871), of Lancaster, Pa.,

in lS2t)'"; succ(>ssful wirinji of an ununited fracture of the humerus (1827"))

b}' J. K. Rodjjers (179:3-1851), of New York Citj^; excision of i\w coccyx, by
Josiah Clark Nott (1804-73), of Columbia, S. C., in 18321^; excision of the

elbow-joint, by John Collins Warren (1778-1856), of Massachusetts, in 1834i';

the interscapular-thoracic amputation, by Di.xi Crosby (1801-73), of New
Hampshire, in 1836'^; and, in two stages, by Reuben Dimond Mussey (1818-

82), of New Hampshire, in 1831-37^*; excision of the olecranon process, by
Gurdon Buck (1807-77), of New York City, in 18421"; the p'ergusson operation
for fissure of the hard and soft palates, by Jonathan Mason Warren (181l-(i7),

of Boston, in 1842^^; S. D. Gross's amputation at the ankle-joint in 185f

;

Bigelow's excision of the hip-joint (1852^'); exsection of the ulna (1853''^'',) the

radius (1854^1), and the os calcis (1857^2), by John Murray Carnochan (1817-

1 Smyth: Am. Jour. Med. Sc, Phila., 1S66, n. s., lii, 280-282. (Exhibition

of living patient.) New Orleans Jour. Med., 1869, xxii, 464-469. Repeated
by J. Lewtas, of Murdan Hospital, Punjab (Brit. Med. Jour., Lond., 1889,

ii, 312).

2 Brashear: Tr. Kentucky Med. Soc, 1852, Frankfort, 1853, ii, 265.

3 Deadrick: Am. Med. Recorder, Phila., 1823, vi, 516.

* McCreary: Tr. Kentucky Med. Soc, 1852, Frankfort, 1853, ii, 276.

Jameson: Am. Med.'Recorder, Phila., 1821, iv, 221-230, 1 pi.

« Mann: Med. Repository, New York, 1822, n. s., vii, pp. 17-19.

7 Antony: Phila. Jour. Med. and Phys. Sc, 1823, vi, 108-117, 1 pi.

8 Rogers: New York Med. and Phys. Jour., 1824, iii, 301-303.

9 Smith: Am. Med. Rev. and Jour., Phila., 1825, ii, 370.

10 Barton: North Amer. Med. and Surg. Jour., 1826, iii, 279-292; 400, 1 pi.

" Rodgers: New York Med. and Phys. Jour., 1827, vi, 521-523.

12 Nott: New Orleans Med. Jour., 1844-45, i, 58-60.

"J. C. Warren: In Hodges's (J. M.) Excision of Joints, Boston, 1861,

p. 69.

"Crosby: Med. Record, N. Y., 1875, x, 753-7;55. (Crosby was pre-

ceded by the English naval surgeon, Ralph Cuming, in 1808.)

15 Mussey: Am. Jour. Med. Sc, Phila., 1837, xxi, 390-394.
i« Buck: Ibid., 1843, n. s., v, 297-301.

" J. M. Warren: New Engl. Quart. Jour. Med. and Surg., Bost., 1842-43,

i, 538-547.
18 Gross: cited on p. 457 of Am. Jour. Med. Sc, Phila., 1876, n. s., Ixxi.

19 Bigelow: Am. Jour. Med. Sc, Phila., 1852, xxiv, 90.

20 Carnochan: Am. Med. Monthly, N. Y., 1854, i, 180-188.
21 Carnochan: Am. Jour. Med. Sc, Phila., 1868, n. s., xxxv, 363-370.
22 Carnochan: Am. Med. Gaz., N. Y., 1857, viii, 321-323.
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87), of Savannah, Ga., and Sayre's resection of the hip for ankylosis (1855').

Ill 18;5() Paul Fitzsinimons Eve (1806-77), of Georgia, removed a large fibrous

polyp from the base of the oranium,^ and, in 1850, William Detmold (1808-94)
opened the lateral sinus of the brain for abscess,^ the report of which operation
Virchow treat(>(l with scornful sk(>))ticism. Carnochan's three cases of ex-

cision of the fifth nerve for neuralgia (1858'') were followed by the ingenious

and successful method of Joseph Pancoast (180.5-82), of New Jersey, in 1872,^

who was also the first to perform a successful plastic operation for exstrophy
of tlie bladder in J'ebruary, 1858.^ This operation was repeated with success

upon the female bladder by Daniel Ayres, of Brooklyn, N. Y., in November,
1858J Cystotomy for inflammation and rupture of the bladder was first

l)erformed (1846-548) by Willard Parker (1800-84), of Francistown, N. Y.,

who was also the first, after Hancock, of London (1848), to operate for appen-
dicitis (1864^), and tied the subclavian artery five times. In lithotomy, Ben-
jamin Winslow Dudley (1785-1870) was especially successful, having per-

formed this operation 225 times with scarce a death. Next to Dudley, Phy-
sick is said to have cut for stone oftener than smy other American surgeon,
;ind his removal of over a thousand calculi from Chief Justice Marshall is a
famous early case. The kidney was first excised (before Gustav Simon) by
Erastus Bradley Wolcott (1804-80), of Benton, N. Y., in 1861.1" John Stough
Bobbs (1809-70), of Pennsylvania German descent, was the first to perform
cholecystotomy for gall-stones (I86811), in which he was followed by Marion
Sims (18781"). Among the special procedures introduced by American sur-

geons in this period are Nathan Smith's method of treating necrosis of bones
with the trephine (1827"), Jonathan Knight's successful treatment of aneurysm
by digital compression (1847"), the method of reducing dislocations by manipu-
lation, without weights or pulleys, introduced by William W. Reid, of Roches-
tiT, New York, in his classic papers of 1851-55, '* based upon dissections and
experiments; the treatment of fractures of the femur by Nathan Ryno Smith's
anterior splint (1860i^), and by the weight and pulley apparatus of Gurdon
Buck (Buck's extension, I8OI1').

The Civil War in the United States (1861-65) brought forth the remark-
able Medical and Surgical History of the War of the Rebellion (1870-88),
by Joseph Janvier Woodward, Charles Smart, George A. Otis, and David L.
Huntington, a splendid collection of case histories and pathologic reports,

I'inbellished with fine plates, and, altogether, a work that is unique in the an-

1 Sayre: New York Jour. Med., 1855, n. s., xiv, 70-82.

2 Eve: South. Med. and Surg. Jour., Augusta, 1836-37, i, 78-80.

3 Detmold: Am. Jour. Med. Sc, Phila., 1850, xix, 86-95.

^Carnochan: Am. Jour. Med. Sc, Phila., 1858, n. s., xxxv, 134-143.

^ Pancoa-st: Phila. Med. Times, 1871-72, ii, 285-287.

« Pancoast: North Am. Med.-Chir. Rev., Phila., 1859, iii, p. 710 (brack-
• tfd case, reported by S. D. Gross).

' Ayres: Am. Med. Gaz., N. Y., 1859, x, 81-89, 2 pi.

8 Parker: New York Jour. Med., 1851, n. s., vii, 83-86. Also, Tr. Med.
Soc, N. Y., 1867, 345-349.

9 Parker: Med. Rec, New York, 1867, ii, 2.5-27.

1" Wolcott: Med. and Surg. Reporter, Phila., 1861-62, vii, 126.

11 Bobbs: Tr. Med. Soc. Indiana, 1868, 68-73.
12 Sims: Richmond and Louisville Med. .Tour., 1878, xxvi, 1-21.

" N. Smith: Phila. Month. Jour. Med., 1827, i, 11; 66.

i< Knight: Boston Med. and Surg. Jour., 1848, xxxviii, 293-296.

15 Reid: Buffalo Med. Jour., 1851-.52, vii, 129-143.

" N. R. Smith: Marvland and Virginia Med. and Surg. Jour., 1860, xiv,

1;177.

" Buck: BuU. New York Acad. Med., 1860-62, i, 181-188.
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nals of military iiu'diciiic. It was the subject of cutlmsiastic i)raiso by Vir-
fliow.' Another iiniiortaiit surjiical \vori< wliicli cainc out of this war was
the study of "("luusliot Wounds and Otlicr Injuries of Nerves" (1S()4) by S.

Weir Mitehell, (Jeorjie H. Moreliouse, and \\ ilHani W. Keen, who were then
actiufi as army surjiieons at the Turner's Lane Hospital in I'hiladeiphia. This
book was the first full-leufith study of the traumatic neuroses, introducing the
use of inassajie in thes(> cases, and was the start in<i-point of Mitchell's subse-
quent work on ascendiufi neuritis, traumatic neurasthenia, and the psychic
phenomena in those who have underjione amputation.

-

The only successful ami)utation at the hi])-joint during the ('ivil War
was performed in a case of gunshot injury by Edward Shijtpen, of I'liiladelphia.'

The early history of the introdiK'tion of ether anesthesia in

America has been the subject of rabid controversy, but the j)rin-

cipal facts may be briefly stated as follows: The use of the soporific

draught of Dioscorides and the soporific sponge of the Salernitans

was unknown to Pare and died out in the seventeenth centtuy,

but it was sometimes customary for early nineteenth century

surgeons to intoxicate the patient with alcohol or opium in cases

requiring complete muscular relaxation, such as reduction of dis-

locations, ligations of large arteries, or operation for hernia. Hyp-
notism was also emplo>-ed, and even suggestion, as where Dupuy-
tren induced a convenient fainting spell by a brutal remark. In

March, 1842, Dr. Crawford Williamson Long (181.5-78), of Daniels-

ville, Ga., a graduate of the University of Pennsylvania (1839),

having pre"viously noted some accidental anesthetic effects of ethei',

removed a small cystic tumor from the back of the neck of a pa-

tient under its influence, and subsequently used it in other cas(>s

(1842-43), which have been amply certified and vouched for b>'

resident physicians of his locality.^ But Long published no re-

ports of his results, and, as Welch has admirably said, "we cannot

assign to him any influence upon the historical development of our

knowledge of surgical anesthesia or any share in its introduction

to the world at large." Long had no one to take up and expand
his work, as Lizars did for McDowell's. In 1800 Sir Humphry
Davy (1788-1829), of Penzance, England, experimented upon
himself with nitrouB o'xide, and stated that "it may probably be

used with advantage in surgical operations in which no great

effusion of blood takes place." In 1844 Horace Wells (181.5-48),

a dentist of Hartford, Connecticut, began to use nitrous oxide in

dentistr}^, communicating his results to his friend and former

partner, William Thomas Green Morton (1819-68), of Charlton,

1 Virchow: Die Fortschritte der Kriegsheilkunde, Berlin, 1874, p. 7.

2 Mitchell: Injuries to Nerves and their Consequences, Philadelphia, 1S72.

^ Surgeon General's Office: Circular No. 7, Washington, 1867.

* The original documents in support of Long's claim have been effectively

brought together bv Dr. H. H. Young in Bull. Johns Hopkins Hosp., Bait.,

1896-97, viii, 174-184.
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Massachusetts; but a fatal case caused Wells to withdraw from

practice, and he eventually put an end to his life. Morton had, in

the meantime, been studying medicine, having for his preceptor

Dr. Charles T. Jackson, a chemist of ability, who pointed out to

him the anesthetic effects of chloric ether, which he proceeded to

apply in fiUing a tooth in July, 1844. Becoming interested, Mor-
ton pushed his inquiries further and subsequently learned from

Jackson that sulphuric ether is also an anesthetic, whereupon he

applied it at once in extracting a deeply rooted bicuspid tooth from

one of his patients. Morton then visited Dr. John Collins Warren,

of the Massachusetts General Hospital, and persuaded him to give

the new anesthetic a trial in surgical procedure, without, however,

disclosing the name of the drug. The operation took place at the

hospital on October 1(5, 1846, the case being a ''congenital but

superficial, vascular tumor, just below the jaw, on the left side of

the neck." The tumor was dissected out by Warren in five min-

utes, and, as the patient came back to consciousness, he exclaimed,

"CJentlemen, this is no humbug." The next day a large fatty

tumor of the shoulder was removed by Hayward, with Morton as

anesthetist, and again with success. On November 18, 1846, the

discovery was announced to the world in a paper by Henry J.

Bigelow, published in the Boston Medical and Surgical Journal.^

It was largely clue to the high character and repute of such men
as Warren and Bigelow that ether anesthesia was taken up all

over the world and became a permanent part of operative surgery,

for IMorton tried to patent the drug as "letheon" (1846^), squab-

bhng with Jackson about their respective legal rights, and not an-

nouncing it as sulphuric ether until 1847.^ In the meanwhile,

Robert Liston had amputated a thigh under ether in December,

1846; Syme took it up in Edinburgh (1847), and Pirogoff wrote a

little manual on etherization (1847), based upon his Crimean ex-

l)(>riences. The terms "anesthesia" and "anesthetic" were pro-

l)()sed ])y Oliver Wendell Holmes. On January 19, 1847, Sir James
Young Simpson (1811-70), professor of obstetrics at Edinburgh,

used ether in midwifery practice for the first time in Great Britain,

but on November 4, 1847, he was led to substitute chloroform, the

discovery of Liebig, Guthrie, and Soubeiran, and was so much im-

l)r(^ssed with its advantages over ether in obstetric work that he

published his results a week later/ The effect of these discoveries

upon medicine and surgery was remarkable in many ways. First

1 Boston Med. and Surg. Jour., 1846-47, xxxv, 309; 379.

- T. W. Morton: Circular, Morton's Irtheon, Boston, 184G.

' Morton: Remarks on the proper mode of administering sulphuric ether,

etc., Boston, 1847.

^ Sir J. Y. Simpson: Account of a new anesthetic agent, Edinburgh, 1847.
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of all, the surgiMin, who, in prc-aiu'stliclic days, had (o rush throufi;h

an operation at lijihtninf*; speed and under ^rcat disadvanta}i;(;s

occasioned by the stru{i;sles and distress of the patient, could now

take his time and therefore perform many new operations impos-

sible under lh(> old conditions.' The days of sleif>;ht-()f-hand feats

were over, and Ihe prestidigitations of a Cheselden, a Langenbeck,

a Fergusson, or a Pirogoff gave place to careful, deliberate pro-

cedure. Again, a few whiffs of chloroform enabled the lying-in

woman to confront the fierce pangs of labor with greater ease and

security, and the obstetrician was able to work under the same ad-

vantages as the surgeon. Both surgeon and obstetrician special-

ized at need, as operative gynecologists, while laboratory workers

in physiology and other branches of experimental medicine could

have no further misgivings about the sufferings of vivisected ani-

mals. In these fields anesthesia was, in the memorable phrase

of Weir Mitchell, the "Death of Pain."

Operative gynecology, which had no special existence before

the ])eginning of the nineteenth century, was largely the creation

of a num])er of surgeons from the Southern States, and, as has been

suggested, had its origin in the attempt to repair the errors and

omissions of backwoods obstetrics. In the eighteenth century,

we find WiUiam Baynham (1749-1814), of Virginia, operated

twice with success for extra-uterine pregnancy (ITOO-QQ^), and,

in the early part of the nineteenth, John King, of Edisto Island,

South Carohna, performed a remarkable operation for abdominal

pregnancy in 1816,=^ saving both mother and child by cutting

through the walls of the vagina and applying the forceps, with

abdominal pressure exerted upon the fetus from above. He

afterward expanded his observations in a thin volume of 176 pages,

pubhshed at Norwich, England, in 1818, entitled "An Analysis

of the Subject of Extra-uterine Foetation, and of the Retroversion

of the Gravid Uterus," the first book on the subject. The founders

of operative gynecology were McDowell and Sims.

Ephraim McDowell (1771-1830), of Virginia, was a pupil of

John Bell, of Edinburgh, in 1793-94, and, through Bell's eloquent

1 "When I was a boy, surgeons operating upon the quick were pitted one

against the other Hke runners on time. He was the best surgeon, both for

patient and onlooker, who broke the three-minutes record in an amputation

or a hthotomy. What place could there be in record-breaking operations

for the fiddle-faddle of antiseptic precautions? The obvious boon of immunity

from pain, precious as it was, when we look beyond the individual, was less

than the boon of time. With anesthetics ended slapdash surgery; anesthesia

gave time for the theories of Pasteur and Lister to be adopted in practice.

Sir Chfford Allbutt, Johns Hopkins Hosp. Bull., Bait., 1898, ix, p. 281.

2Ba>Tiham: New York Med. and Phil. Rev., 1809, i, 160-170.

3 Iving: Med. Repository, N. Y., 1817, n. s., iii, 388-394.
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teaching, was early impressed with the sad and hopeless fate of

wonuMi afflicted with ovarian disease. In 1795, he settled in the

village of Danville, Kentucky, then one of the outposts of civiliza-

tion, and soon became known as a skilful and successful surgeon,

especially in lithotomy, which he performed 22 times in succession

without losing a case. In December, 1809, he performed his first

ovariotomy upon Mrs. Crawford, a woman of forty-seven, who
afterward lived to be seventy-eight. McDowell reported this case

with two others in April, 1817,^ following these with a report of

two more cases in 1819.' He performed the operation 13 times in

his life, with a record of 8 recoveries. Although he may have

been preceded by Weyer's swineherd of the sixteenth century, and
by the partial operation (tap-

l)ing of cyst) by Houstoun, of

I](linl)urgh, in 1701, yet one

swallow tloes not make a sum-

mer, and ovariotomy had no

existence in surgical practice

before McDowell produced

his results and put it upon a

permanent basis. He had
sent a manuscript copy of his

first paper to his old precep-

tor, John Bell, who was then

ending his days in Italy and

never saw it. It came, how-
ever, into the hands of Bell's

pupil, John Lizars (1787-

1860), of Edinburgh, who
took up McDowell's work
with interest, publishing his

results in his Observations on Extraction of Diseased Ovaria (1825),.

the next important contribution to the subject.

In the meantime, Dr. Nathan Smith had performed an ovariotomy at

Norwich, Vermont, in July, 1821, ' in ignorance of McDowell's work, which
was destined to receive its greatest impetus at the hands of the brothers, John
L. and Washington L. Atlee, of Pennsylvania, the former of whom performed

I

the operation 7S times, with 64 recoveries (1S43-83), and the latter 387 times

!
(1844-78). Ovariotomy was firmly established in English surgery through

' the admirable labors of Charles Clay (1801-93), of Manchester, and Sir Spence^r

Wells (1818-97), of London. Benedikt Stilling did an ovariotomy by the

extraperitoneal route in 1837. The introduction of ovariotomy in France was

Ephraim McDowell (1771-1830).

244.

1 McDowell: Eclect. Repertory and Analyt. Rev., Phila., 1817, viii, 242-

2 McDowell: Ibid., 1819, ix, 546-553.

» Smith: Am. Med. Recorder, Phila., 1822, v, 124-126.
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duo to Aupusto Xi'liiliiii, lo .lulcs l'(''.iii (ls:;() <»S), wIk. performed llie first

surressful oponition in Taris (18(14), and to the Alsatian surgeon Eugene
Koeherle ( IS'js-l'.ll.')), who performed his first ovariotomies on June 2 and
iSepteiulKT L'9, lS(i2.'

Hi>fure tlie time t)f 8inis, much important work of a scattered character
was lione in Europe and America, notably Osiander's 8 cases of excision
of the portio for cancer (ISOl-S-), C. .1. M. Langenbeck's vaginal hysterectomy
for cancer (ISII^^), which was followed by the cases of J. N. Sauter (1S22) and
J.-C.-A. Hecamier (182<)); Kitgen's case of gastro-elytrotomy (1S21'), Iloux's
operation for ruptured perineum (1834^); William Caniplx-ll's "Memoir on
Extra-uterini" CJestation" (1840); Hecamier's invention of the s/xculuiu plcin
it hrisc (1842"), the simultaneous invention of special uterin<' sounds, in 1S43,

by Iluguier, of Paris, Kiwisch, of Prague, and Sir James ^'oung Simpson^
(1811-70), of Edinburgh; Heath's ab(iominal section for fibroids (1S43),

Bennett's treatise on Injlanunation of the I'krus (1845); C. D. Meigs' Fmiales
and Ihcir Diseases (1849); Tilt on Ovarian Injhnnmalion (1850); Nelaton's
description of pelvic hematocele (1851-52'*); Emil Noeggerath's oj)eration of

epicystotomy (1853^), and Daniel Ayres's jjlastic operation for congenital
exstrophy of tlie female bladder (1859'"). In 183(3, Michaelis, of Kiel, re-

ported the celebrated case of Frau Adametz, ui)on whom four Cesarean sec-

tions had been successiv(4y performed, his own operation being as successful

as the rest"; and, in America, John Lambert Kichmoiid performed the first

Cesarean section at Newtown, Ohio, on April 22, 1827.'- Frangois Prevost
(1764-1842), of Donaldsonville, Louisiana, performed the operation four

tim(>s prior to 1S32,'* with three successful cases; and William Gibson, of

Baltimore, performed the Cesarean operation twice with success upon the

same patient (1835-38'^), who lived for fifty years after her first experience.

Myomectomy for fibroid tumors of the uterus was performed twice with
success by Washington L. Atlee in 1844,1^ and by Walter Burnham, of Lowell,
Massachusetts, in 1853,i« and, in the same year (1853"), Oilman Kimball
(1804-92), of Lowell, Massachusetts, first performed this operation with
deliberate intention. Eugene Koeberle, the pioneer of hysterectomy and
vwrcellement of tumors, excised the uterus for uterine fibroma on March 14
and April 20, 1863, excised the uterus and adnexa for tumor in 1869, and per-

1 Koeberle: Mem. Acad, de med., Paris, 1862-63, xxvi, 371-472, 6 pi.

2 0.siander: Gottingen gelehrte Anz., 1808, 130; 1816, 16.

^Langenbeck: N. Biblioth. f. d. Chir., Hannover, 1817, i, st. 3, 557.

^Ritgen: Heidelberg, klin. Ann., 1825, i, 263-277.

*Roux: Gaz. med. de Paris, 1834, 2. s., ii, 17-22.

6Recamier: Bull. Acad, de med., Paris, 1842-43, viii, 661-^68.

^Simpson: London and Edinb. Monthly Jour. Med. Sc, 1843, iii, 547,"

701; 1009: 1844, iv, 208.

^ Nelaton: Gaz. d. hop., Paris, 1851, 3. s., iii, 573; 581; 1852, iv, 54; 66.

9 Noeggerath: New York Med. Jour., 1853, 3. s., iv, 9-24.
10 AvTes: Am. Med. Gaz., N. Y., 1859, x, 81-89, 2 pi.

11 Michaelis: Mitth. a. d. Geb. d. Med. (etc.), Altoona, 1836, iv, 7.-8. Hft.,

p. 60.

12 Richmond: West. Jour. Med. & Phys. Sc, Cincin., 1830, iii, 485-489.
13 Prevost: Am. .Jour. Med. Sc, Phila., 1835, vi, 347. (See Harris: New

Orleans Med. & Surg. Jour., 1878-79, n. s., vi, 935-937.)
1^ Gibson: Am. Jour. Med. Sc, Phila., 18.35, xvi, 351; xvii, 264: 1838,

xxii. 13: 1885, n. s., xc, 422.

1= Atlee: The Surgical Treatment of Certain Fibrous Tumors of the

L'terus, New York, 1853.

"Burnham: Nelson's Am. Lancet, Plattsburgh, N. Y., 1853, vii, 147.

"Kimball: Boston Med. and Surg. Jour., 1855, Iii, 249-255.

I
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formed his first myomectomy in 1878. He had many disputes with Jules

Pean as to priority in the invention and use of the hemostatic forceps. Before

the time of Sims and Koeberle, operations upon the uterus had been attempted

here and there, but the various procedures had fallen into disrepute through

failure {cxilus Icthalis).

Prior to the year 1852, the .stumbhng-block of gynecology was

the i-ehef of vesicovaginal fistula. Many surgeons, from the time

of Pare onward, had attempted to operate for this condition, with

no ])etter result than to entail an additional amount of suffering

and inconvenience upon their imfortunate patients.

Roonhuyze (1672) and Fatio (1752) left admirable accounts of their oper-

ative methods, but no reports of successful cases. DiefTenbach left a classical

account of the wretched plight of the women upon whom all his wonderful

resources were tried in vain (1845). Jobert de Lamballe had written a whole

treatise upon female fistula^ (1852^), but his autoplastic operation par glisse-

riii lit had only resulted in repeated failures and the death of many of his

patients. Six successful operations for the condition had been reported in

America by John Peter Mettauer (1787-1875), of Virginia^ (1838-47); others

by George Hayward (1791-1863), of Boston, in 18393; by Joseph Pancoast, of

Philadelphia, in 1847;^ and, in France, by Maisonneuve (1848^).

The whole matter was changed, as Kelly says, "almost with a

magic wand" by James Marion Sims (1813-83), of South Carolina.

A graduate of Jefferson INledical College, Philadelphia (1835),

Sims settled in Alabama, where he soon liecame known as a capable

and original surgeon, operating successfully' for abscess of the liver

in 1835, and removing both the upper and the lower jaw in 1837.

In 1845, he was called to see a country woman who had sustained

a displacement of the uterus from a fall from a horse. In making

a (Hgital examination to correct the displacement, he hit upon the

p(>culiar lateral posture (Sims' position), and was led to the inven-

tion of the special curved speculum, which were to be the par-

ticular factors of his success in operating for vesicovaginal fistula.

To the Sims position and the Sims speculum, which enabled the

operator to see the condition "as no man had ever seen it before,"

he added a special suture of silver wire, to avoid sepsis, and a

catheter for emptying the bladder while the fistula was healing.

With these four coefficients, Sims perfected his operation for re-

pairing this almost irremediable condition, and published his

lA.-J. Jobert de Lamballe: Traite des fistules vesico-uterines, vesico-

utero-vaginales (etc.), Paris, 1852.

- Mettauer: Boston Med. and Surg. Jour., 1840, xxii, 1.54. Also, Am.
Jour. Med. Sc. Phila., 1847, n. s., xiv, 117-121.

3 Hayward: Am. Jour. Med. Sc. Phila., 1839, xxiv, 283-288.

M'ancoast: Med. Examiner, Phila., 1847, n. s., iii, 272-274; 1851, vii,

(150-656.

5 Maisonneuve: Clinique chirurgicale, Paris, 1848, vii, 660 et seq.

I 35
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paper in 1852.' It crcatiMl a i)i'()r()ini(l iiu|)r(^ssi()ii, and, in 1854,^^

was followed by a nu)n()f:;raph of (Iiistav Simon, sugfi;eslin<j; a

method of uniting the edges of the fistula by means of double

sutures. Sims removed to New York in 1853, and, in 1855, estab-

lished the State Hospittil for Women, which soon l)e('ain(; the

center of the best gynecological work of the time. Msiling l*]ur()pe

in 18G1, Sims performed his fistula operation with great eclat

before Nelaton, Velpeau, Larrey, and other surgical leaders, and

was soon in request all over Europe as an operator in diseases of

Jumes Marion Sims (1S13-S3).

women. His Clinical Notes on Uterine Surgery (1866) was trans-

lated into German, and Robert Olshausen and August Martin

have borne testimony to the high esteem in which Sims was held

in that country.^ Among his other important contributions were

his methods of amputating the cervix uteri (1861)^, his description

1 Sims: Am. Jour. Med. Sc, Phila., 1852, n. s., xxiii, 59-82.

2 Simon: Ueber die Heilung der Blasen-Scheidenfisteln, Giessen, 1854.

^ Olshausen: Ueber Marion Sims und seine Verdienste um die Chirurgie,

Berlin, 1897. Martin: Ztschr. f. Geburtsh. u. Gvnak., Stuttgart, 1913, Ixxiii,

946-948.

*Sims: Tr. Med. Soc. New York, Albany, 1861, 367-371.
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of the condition "vaginismus" (18610, his operation of cholccyst-

otomy (1878) ,2 and his great paper on "The careful aseptic in-

vasion of the peritoneal cavity for the arrest of hemorrhage, the

suture of intestinal wounds, and the cleansing of the pinitoncal

cavity, and for all intraperitoneal conditions" (ISSl-"*). Sims, a
kind-hearted but impulsive man, was one of the most original and
gifted of American surgeons. A statue, erected to his memory in

1894 by European and American admirers, is in Bryant Park,

New York City.

In the Woman's Hospital in New York, Sims was assisted by
Thomas Addis Emmet (1828-1919), a native of Virginia, who,

under his training, became a great master of the plastic surgery of

tile i)erineum, the vagina, the cervix uteri, and the bladder. As
Kelly says, he "caught Sims' idea at once, acquired his methods,

and improved upon them, and did more than any other surgeon to

teach the members of the profession in this country how to do
these operations."

Emmot's principal contributions were his papers on the treatment of
dysmenorrhea and steriHty resulting from anteflexion of the uterus (1865^),
on the surgical treatment of lacerations of the cervix uteri (1869-74*), his

monograph on vesicovaginal and rectovaginal fistula (1868^), and his papers
on vaginal cystotomy (1872^) and the plastic surgery of the perineum (1882*).
lie also wrote a treatise on gynecology (1879) and an entertaining autobiog-
raphy (1905).

Sims' work was further extended by Nathan Bozeman (1825-

1905), of Alabama, who did many successful operations on vesical

and fecal fistulse in women, paying special attention to the com-
plication of pyelitis, which he treated by cathcterizing the ureter

through a vesicovaginal opening (1887-88^).

In the group of Southern gynecologists may be included Pre-

vost, of Donaldsonville, Louisiana, and William Gibson, of Mary-
land, both pioneers in Cesarean section, and Josiah Clark Nott
(1804-73), of South Carolina, who, in 1844, described the condition

which Sir James Y. Simpson, in 1861, called "coccygodynia."'"

1 Sims: Tr. Obst. Soc. Lond., 1861, iii, 3.56-.367.

-Sims: Richmond and Louisville Med. Jour., 1878, .xxvi, 1-21.

3 Sims: Brit. Med. Jour., Lond., 1881, ii, 925; 971; 1882, i, 184; 222;
2()0; 302.

^ Emmet: New York Med. Jour., 1865, i, 205-219.

:
«Am. J. Obst., New York, 1868-69, i, 339-362; 1874-75, vii, 442-456.

j
« New York, 1868.

' Am. Pract., Louisville, 1872, v, 6.5-92.

» Tr. Am. Gynec. Soc, 1882, N. Y., 1884, viii, 198-216.

'Bozeman: Tr. Internat. Med. Cong., Wash., 1887, ii, 514-5.58; and
Am. Jour. Med. Sc, Phila., 1S88, n. s., xcv, 225; 368.

•"Nott: New Orleans Med. Jour., 1844-45, i, 58-60. Simpson: Med.
Times and Gaz., Lond., 1861, i, 317.

i
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Nott was also one of the (irst to su}!;^('st tlio "mosquito theory" in

reference to the transmission of yellow fever (1848'), and wrote a

number of works on ethnology.

Tiieodore Gaillard Thomas (1881-100:1), of Edisto Island,

South Carolina, like Marion Sims, practised in New York. In

1808, he published a treatise on diseases of women, which was

esteemed the best that had yet appeared," and was translated into

French, German, Italian, Spanish, and Chinese. In 1870, Thomas
revived Ritgen's ojieration of gastro-elytrotomy as a substitute

for Cesarean section,^ and in the same year was the first to per-

form vaginal ovariotomy.'*

Robert Battey (1828-95), of Augusta, Georgia, a graduate of the

Jefferson Medical College of Philadelphia, was the first to suggest

the operation of oophorectomy, or excision of the uterine appen-

dages, for such non-ovarian conditions as painful menstruation

and neuroses. This operation was first performed by him on

August 17, 1872.^ "Battey's operation" was afterward appHed

in the treatment of uterine myomata by E. H. Trenholme (1876^),

to other pelvic conditions by Alfred Hegar (1830-1914) in Ger-

many, and Lawson Tait in England, and has more recently ac-

quired a definite physiological significance in connection with

modern work on the chemical correlation of the internal secretions.

The advancement of scientific medicine in the second half of

the nineteenth century was characterized by the introduction of a

biological or evolutionary view of morphology and physiology, out

of which came the sciences of cellular pathology, bacteriology, and

parasitology", new modes of seeing disease and its causes, which

had in them the germ of novel methods of treatment by means of

sera and vaccines. The discoveries of Pasteur led immediately

to Listerian or antiseptic surgery, with its remarkable applications

in such regions as the abdomen, the brain, the joints, the thorax,

and special sense organs, and its great extension in operative gyne-

cology-. Great improvements in medical education, pu})lic hygiene,

and military medicine followed upon these developments in due

course, and were further helped out by the great increase in the

number and quality of scientific periodicals and through the

growth of rapid means of national and international communica-

tion by railway, steamship, telegraph, and cable. In this way,

1 Xott: New Orleans Med. Jour., 1848, iv, 563; 601.

- Thomas: A Practical Treatise on the Diseases of Women, Phila., 1868.

3 Thomas: Am. Jour. Obst., N. Y., 1870, iii, 125-139.

^ Thomas: Am.. Jour. Med. Sc, Phila., 1870, n. s., lix, 387-390.

5 Battey: Atlanta Med. and Surg. Jour., 1872-73, x, 321-339.

^ Disputed by Law.son Tait, who claimed priority in an alleged case of

1872. See Trenhohne: Med. News, Phila., 1886, xlix,' 530.
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specialties like ophthalmology, otology, laryngology, orthopedics,

(l(>ntistry, and veterinary medicine became something more than

mere names.

The immense growth of general biology in our time was prin-

cipally due to the evolutionary theories of Charles Robert Darwin
(1809-82), of Shrewsbury, England, a Cambridge graduate, whose

bent toward natural history was set by his bo^^hood interest in

botany and his five years' cruise as naturalist on H.M.S. Beagle

(1831-36), an experience which rendered him an expert geologist

and zo(')logist. Although an invalid for the rest of his life, Darwin

labored for twenty years before pubhshing his great work On the

Origin of Species by Means

of Natural Selection (1859),

perhaps the most wonderful

piece of synthesis in the his-

tory of science. This theory

was arrived at independently

bv Alfred Russel Wallace

(i822-1913) in 1858, al-

though Darwin's priority

dates back to 1838. Both

Darwin and Wallace owed
much to the Essay on the

Principle of Population pub-

lished by the English clergy-

man, Thomas Robert Mal-

thus, in 1798. Darwin's

extraordinary marshaling of

facts, in evidence of the

survival of the fittest by
natural selection in the

struggle for existence, had

Ihe same far-reaching in-

thience upon biological speculation that the discoveries of Co-

pernicus had upon astronomy. It dispensed with the ancient

Linnsean concept of the fixity of species, that animals and plants

were originally created as we find them today, and the ghostly

metaphysical abstractions which were invoked to "explain" why
this should be. It created the sciences of comparative physiology

and pathology, by pointing to the close structural and functional

I'clationship between human tissues and those of animals and

plants. And though the idea of evolution was known to the Greeks

and was more or less definitely outlined by Bacon, Buffon. Erasmus

Darwin, Goethe, Lamarck, Lyell, and Herl)ert Spencer, it became

the salient fact of modern science through Darwin's work. The

Charles Robert Darwin (1S09-S2).
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application of tlio idea of continuous dcnclopuKMit in The De-

scent of Man (1871) niatic an (muI of the anlhropocontric tlioory

that the universe was created for man. It he.t^an to he perceived

that there is a rude and nol)l(^ (U^nity in the story of man's painful

evolution from the lower forms of life, even as Darwin's picture of

tlie strufi;<2;le for existence illuminated the true causes of human mis-

ery as never before. That there are flaws and j!;aps in Darwin's

hypotheses; that he did not take sufficient account of those spon-

taneous accidental variations or mutations which, as Mendel and
De \''ries have indicated, may also originate species; that his theory

of sexual selection is not ])orne out by the facts; that many specific

character's in animals and plants are not true survival values, is

all clear enough now. But it should not be forgotten that Darwin
himself regarded natural selection "as the main, but not the exr

elusive, means of modification," and that a true specific character

is a survival value only in regard to its possessor's essential envi-

ronment, and not in respect of some accidental enemy. Darwin's

essay on The Variation of Animals and Plants under Domestica-

tion (1868) is now mainly memorable for his attempt to explain

the mechanism of inheritance by "pangenesis," or the transpor-

tation of gemmules from all parts of the organism to the ovum,
to insure their reproduction, which has found an avatar in Star-

ling's theory of the hormones. The great monograph on "The
Expression of the Emotions in Man and Animals" (1873) ranks

with the contemporaneous work of Duchenne of Boulogne (1862),

and the theory of evolution itself is the starting-point of com-
parative psychology. The investigations in botany and geology,

the monographs on Climhing Plants (1875), Cross and Self-Fer-

tilization (1876), Power of Movement in Plants (1880), Forma'
tion of Vegetable Mould (1881), Coral Reefs (1842), and Volcanic

Islands (1844), can only be mentioned. Much harm has been

done to Darwin's reputation among shallow-minded people

through the attempt of the half-insane Nietzsche and his school

to carry the idea of "war down the weak" into actual ethics.

This contravenes the true intent of the Darwinian theory, which
shows why nature is pitiless, but did not say that man should be.

Over against these misinterpreters should be set the grave, self-

possessed, entirely human figure of Darwin himself. Bearing in

mind the magnificent sincerity of his work, his fame is safe enough
from inexpensive caviling.

Darwin's work was popularized and extended in the philosophic writings
of Herbert Spencer (1820-1903), whose "Principles of Biology" (1866-67),
"Principles of Psychology" (1871), and "Descriptive Sociology" (1873-81)
are all of a high order of merit; by Alfred Russel Wallace, whose "Geograph-
ical Distribution of Animals" (1876) is his best work; and by Huxley and
Haeckel.
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Thomas Henry Huxley (1825-95), of Ealing, England, was a

medical graduate of the London University (1845) who became a

surgeon in the Royal Navy. As with Darwin, his interest in

biology was awakened by a sea voyage, a five years' cruise on

H.]\I.S. Rattlesnake (1846-50). Prior to this experience he had

already discovered the layer of cells in the root-sheath of hair

which goes by his name (1845^), and upon his return he made
many important contributions to marine zoology, in recognition

of which he became Fellow and gold-medallist of the Royal So-

ciety (1851-52). Resigning from the navy, he became lecturer on

natiu'al history at the Royal

School of J\Iines, and intro-

duced the idea of teaching

morphology by means of a

series of typical animals,

as norms of their species,

which afterward became
the feature of Huxley and

]\Iartin's Elementary Biol-

ogy (1875), He apphed

evolution to paleontology,

in his extended studies of

fossil fishes, crocodiles, and

other vertebrata, and in his

work on the ancestry of

the horse. His Croonian

Lectures on the theory of

the vertebrate skull (1858)

overthrew Owen's concept

of an archetyi>e in favor of

a morphologic type, an as-

semblage of features com-
mon to all its class, as in a composite photograph. With this

may be bracketed Huxley's important lectures on the craniology

of birds (1867). In 1861- he demonstrated the inaccuracy of

another contention of Owen's, relating to the supposed backward

projection of the cavities of the brain into the posterior horn and

the hippocampus minor, as a specific character in man. The
essays on the Comparalive Anatomy of Man and the Higher Apes

(1859-62), and On Evidence as to Man's Place in Nature (1863),

reveal the follower of Darwin, of whose idea Huxley was indeed

Thomas Henry Huxley (is2.')-*)ri).

1 Lond. Med. Gaz., 184.5, n. s., i, 1340.

2 Nat. Hist. Rev., Lond., 1861, 67-84.
247-260.

Proc. Zool. Soc, Lond., 1861,
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the ablest inodci-n iiitcrpi-cter. A inaslcr of vigorous English, ho

wrote sevci'al volumes of (^ssays, which are among th(^ most de-

lightful of modern eon(ril)Utioiis to popular scicnice; and his text-

hooks on physiology (IStUi), whieh jxissed through 80 editions, on

vert(>l)rate and invertebrate unatoniy (1871-77), and on physi-

ography (1877) are little masterpieces of their kind. Huxley de-

fined himself as one who eared more for freedom of thought than for

the mere advancement of science, and this is the interest of his

personality. Vigorous and resolute in form and features, a stal-

wart, masculine-minded man who ruined his health by sedentary

labors, he was, in the circumstances of his marriage, as in his (;ham-

pionship of Darwinism or his

Napoleonic warfare on theo-

logians, a romantic, like Vesa-

lius. No man ever fought

more bravely and openly for

truth and honesty, for the

rig;ht of people to think and

express their own thoughts.

No man ever admitted his own
errors more readily or was

more generous to a fallen ad-

versarv. His conviction that

"there is no alleviation for the

sufferings of mankind except

veracity of thought and action

and the resolute facing of the

world as it is, when the gar-

ment of ma ke-believe by which

{lious hands have hidden its

uglier features is stripped off,"

is the final justification of Dar-

winism and sounds the keynote of the social medicine of the

future.

Ernst Haeckel (1834-1919), of Jena, a great morphologist, car-

ried Darwinism into Germany, where the opposition of Virchow

created the necessity for such a defender.^ Haeckel's greatest

work is his Generelle Morphologic (1866), in which organisms and

the forms of organic structures are considered and classified in

relation to serial homology, heredity, and evolution. In 1868, ap-

peared his "Natural History of Creation"; in 1874, the Anthro-

pogenie, a great treatise on human embryology; and, in 1884, his

1 It is said that Fritz Miillpr was the first German to support the Dar-

winian theory ("Fiir Darwin," 1864), Haeckel the second (1866), and Wies-

mann the third (1868).

Ernst Haeckel (1834-1919).



MODERN PERIOD 553

in()nog;raph on the Gastrsea Theory, which regards the two-layered

iijastrula as the ancestral form of all multicellular animals. These

were all contributions of the most effective kind, the result of years

(»f patient investigation. Haeckel's popular writings include his

d(4ightful letters of East Indian travel and such uncritical works as

The Kiddle of the Universe. In the latter, he combines an iron-

clad materiahsm, like that of the French Encyclopsedists, with the

notion that aggregations of molecules have souls {Plastidul-Seelen)

,

which was ridiculed by Virchow. In his lifetime Haeckel, the

sage of Jena, was highly revered among scientific men, and looked

up to as one of the greatest of fighters for freedom in thought

and teaching. His Phyletic Museum at Jena is said to be the most

wonderful collection of serial illustrations of evolution and de-

velopment in the world.

The problem of heredity was attacked in four different ways l)y

Mendel, Hering, Galton, and Weismann.

Gregor Mendel (1822-84), abbot of the Augustinian monastery at Bri'mn,

Austria, discovered the mathematical law governing the dominant and recessive

characters in hybrids (1866-67), the apphcation of which belongs to the twen-

tieth centurv.
Ewald Hering (1834-1918), a Saxon professor, is the author of the psycho-

I)hysical theory (1870) that facultative memory, the automatic power of prf>-

toplasm to do "what it has done before, is the distinctive property of all living

matter. The transmission and reproduction of parental characters are sup-

j)Osed to be the result of the organism's unconscious memory of the past, the

mechanism being, in Bering's view, the persistence of wave motions of mole-

cules. This idea was also advanced by Haeckel (Perigenesis of Plastidules)

and by Samuel Butler (1835-1902), of Langar, England, who translat(>d Her-

ing's essay and applied the doctrine in his polemics against Darwinism.

Sir Francis Galton (1822-1911), a cousin of Darwin's, began to investigate

heredity experimentally in 1871. His observations upon the inheritance of

transfused blood in rabbits, of tricolored spots on the coat of Bassett hounds,

of stature and other characters in human families, led him to reject the La-

marckian theory of the inheritance of acquired characters as well as the Dar-

winian Pangenesis. In his book on Natural Inherilance (1889), he pro-

ceeds, by statistical induction, to the Law of Filial Regression, which asserts

that the offspring of parents unusual in height, talent, etc., regress to the aver-

age of the stock; also to the Law of Ancestral Inheritance, in virtue of which

each parent contributes one-fourth [(H)-] of the total inheritance, each of the

four grandparents one-sixteenth [(} 2)''], <'ach of the eight great-grandparents

^^ = (1/^)6, while, in general, the ancestors in n degrees removed contribute

(K)-° each. The latter theorem has been confirmed, with slight mathematical

changes, by the biometric methods of Karl Pearson. Galton's work on Fin-

ger-prints (1892) is the first contribution of importance after Purkinje. He
introduced the doctrine of eugenics (a term of his coinage), founded the

Eugenics Laboratorv in London (1904), and, with Pearson and Weldon,

founded Binm(trika\\^V>V) , a journal for the study of biologic problems by

advanced statistical methods.
.\n important extension of evolutionary theory is the idea of the unbroken

continuity or immortality of the germ-plasm, which was elaborated by August

Weismann (1834-1914), "of Frankfort on the Main, between 1893 and 1904.

The general idea of continuity of growth and development by direct cell-line-

age was already inherent in'Virchow's cell-theory. Owen, in his pajjer on

Parthenogenesis (1849), distinguished between cells forming the body and

germ-cells. Haeckel emphasized the idea of continuous descent all through
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his Cetunllr Morphohniii (1S()()). .lacjicr coined the phraso "roiitiiniity of
llic ficrin protoiilasnia" in 1S7S, aiui the capacily of tlic latter for transmit tiii^r

iuTcditary (lualitics was clearly stated hy Nusshauni in ISTf). Weisnuuui in-
sisted on tli(> contiiniity of descent in unicelluiar orj^anisins, and, in tracing
tii(> gradual evolution of niulticellular orfianisins from these, pointed out that
tlie complex organism, made up of body-cells, is only the vehicle of the fferm-
cells. The germ-plasm, u comi)lex structure contained in the nuclei of these
reproductive cells, is the i)arent of the germ-cells of the succeeding generation,
secvn-ing a relative immortality for the species, iilthough individuals di(> out!
The union of the two germs or "ami)himixis" is th(> princi[)al ag(>nt in evolu-
tion. Weismann maintain(>d that variation is ])roduced by sexual selection
and latterly by a mitritional selection among the comj)on(>nts of the germ-
plasm (germinal sel(>ction). 1I(> held that, the germ-plasm in the sex-cells is to
be found in the chromosomes (idants) and jiredicted the "reduction division"
(by one-half) in the maturation of the sex-cells and the "(>(]Uation divisions"
or equal division of the chromosomes. His assumption that the d(^t(Tminants
in the chromosomes are arranged in a linear series has been confirmed by T. H.
Morgan. Another feature of Weismann's theory is his experimental proof
that acquired characters are not directly transmitted. This apparent over-
throw of the Lamarckian theory has caused much controversy, but the balance
of experimental evidence seems in favor of Weismann. If true, the Weis-
mann theory is of far-reaching social significance, since it seems probable that
moral qualities cannot be transmitted to children, but have to be acquired, in
each case, by intensive early training.

Another outgrowth of biologic and evolutionary thinking was the nine-
teenth-century science of anthropology. With nothing to start with but the
meagre data in Hippocrates, Herodotus, Tacitus (Germania) and the early
travellers, it was built up by the labors of such men as Darwdn, Huxley,
Lyell, Spencer, Prichard, and Tylor in England; in France, by Broca, who
invented some 27 craniometric and cranioscopic instruments; in Germany,
by Virchow, who was an expert in craniology, and took the whole field of
anthropology for his province; in Italy, by Cesare Lombroso, who developed
the study of the criminal and the morbid side of the man of genius. Anthro-
pological societies were founded in Paris (bv Broca) in 1859, in London in

1863, in Madrid in 1865, in Berlin in 1868, in" Vienna in 1870, in Italy in 1871,
and in Washington, D. C, in 1879. Physical anthropology was developed
through the craniological investigations of Broca and Virchow, the treatises

of Paul Topinard, Quatrefages' studies of fossil and savage men (1861) and
pygmies (1887), Virchow's statistics on the physical anthropology of the Ger-
mans (1876), the books on genius and insanity (1864) and criminal man
{L'uomo delinqiiente, 1876) and criminal anthropology by Cesare Lombroso
(1836-1909), Adolf Bastian's theory of ^'elemental ideas" (1881), the Ratzel-
Smith theory of the geographic diffusion of ethnic culture by convection

(1882-1915), Alphonse Bertillon's method of identifying criminals by selected

measurements {BertiUonage, 1886), and Francis Galton's simpler mode of

identification by finger-prints (1892), which superseded BertiUonage in Eng-
land in 1900. Ethnological societies had been founded in Paris (1839), New
York (1842), and London (1844), and the principal monuments of the science

are the monographs of Prichard (1813), Pickering (1848), Knox (1850),

Latham (1850-59), Nott and Gliddon (1857), Waitz (1859-72), Herbert
Spencer (1873-81), Friedrich Miiller (1873), Peschel (1873), Ratzel (1885-88),

Haddon (1894-1909), Achelis (1896), and Ripley (1900). In the field of ethnic

craniology, we may mention Morton's albums of American and Egyptian skulls

(1839-44), the Crania ethnica of de Quatrefages and Hamy (1872-82), Riiti-

mever and His on Swiss skulls (1864), the albums of Finnish and Swedish
skulls (1878-1900) by Gustaf Magnus Retzius (1842-1919) and Virchow's

"Crania ethnica Americana" (1892). The subject was carried into a singular

excess of detail in Sergi's polysyllabic subdivisions of racial types of skulls,

and in Aurel von Torek's Systematic Craiiiometry (1890), with its 5000 pro-

posed measurements of a single skull. Medical anthropology, yet in its in-

fancy, has for its basic data such finds as Dupuytren's radius curvus, Hutch-
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inson's teeth, IManouvrier's sindpital-T, the sabre-shaped tibia, the graphic
representation of disease and deformity in art, and such interesting recent
developments as the studies of Sir Marc Armand Ruffer (1859-1917) on
paheopathology (1909-14), the investigation of the chnical significance of the
scaphoid scapula by William W. Graves (1910-20), the study of disease in
autochthons, of ethnic incidence and racial equation in disease; and the
:il)plication of the Binet-Simon tests to determine the mental age of children,
adults and soldiers (R. M. Yerkes, 1917-18). Military anthropometry on a
large scale is exemplified in such measurements as those conducted by J. H.
Baxter and Robert Fletcher on U. S. troops in the Givil War (1875), by
H(jdo]fo Livi on the Italian army (1896) and by Albert G. Love and Charles
B. Davenport on our drafted troops in the European War (1919-20). Ethnic
psychologv was developefl by Andrew Lang (1884-1901), Adolf Bastian (1886-
90), Alfred Fouillee (1903),'Wilhelm Wundt (1904), and in such monographs
as those of the Torres Straits Expedition (1898). Other phases of compara-
tive ethnology are the studies of Pitt-Rivers on technology (1860-75), Sir
Henry Maine on Ancient Law (1861), J. J. Bachofen on the Matriarchate
(Das Mutterrecht, 1861), F. MacLennan on Primitive Marriage (1865), Sir
Edward Burnett Tylor (1832-1917) on Primitive Culture (1871), L. H. Morgan
on Systems of Consanguinity (1871), Herbert Spencer on Descriptive Sociology
(1873-81), Wilham Black (1883) and Max Bartels (1893) on medical folk-lore,

J. G. Frazer on Totemism (1887), Totemis7n and Exogamy (1910), and The
G'olden Bough (1890-1913), Westermarck on Human Marriage (1891), Alfred
C. Haddon on Evolution in Art (1895), Edwin Sydney Hartland on Primitive
Paternity (1910), and W. L Thomas on Social Origins (1909). The excava-
tions of bones and fiint implements by M. Boucher de Perthes at Abbeville,
during 1805^7, the later unearthing of similar finds in the Devonshire caves,
the exploration of lake-dwelling remains in the Irish crannogs by Sir William
Wilde (1839), and of the Swiss Pfahlhauten by Ferdinand Keller (1853-54),
led to extensive and intensive study of these prehistoric objects all over the
world. The results were systematized in Gabriel de Mortillet's cla.ssic, he
Prehistorique (1883), and carried forward by Sir John Evans in England, Vir-
chow in Germany, Piette in France, and Holmes in America. The discovery of
flie prehistoric skull and skeletal remains at Neanderthal in 1856, which Vir-
chow pronounced diseased, Broca normal, and Huxley human but ape-like,
k'<l Huxley to his famous assignment of man's place in nature as "more nearly
aJlied to the higher apes than the latter are to the lower" (1860). The sub-
sequent cranial finds at Spy (1886), Krapina (1889), Heidelberg (1907), Le
Moustier (1908), La Chapelle aux Saints (1909), and Sussex (1912), and
Eugene Dubois' discovery, in Java, of the teeth, calvarium, and femur of the
Pithecanthropus erectus (1891), which he regarded as a sort of "missing link"
between the anthropoid apes and man, only added fuel to the ensuing contro-
versy which is bound up with the question of the single or diverse origin of the
human species.

^
In general, man is now classed, where Linna;us left him in

1735, with the Simiida;. The unity of the human species has been maintained
by Linnaeus, Buffon, Prichard, Sir William Lawrence, Broca, the English an-
thropologists and the followers of Haeckel,- while the multiple or polygenLst
theory has been favored largely by those Germans who have followed the
somewhat official leadership of Virchow.

After the labors of such masters as Bichat, Bell, Henle, and
Hyrtl, there was little to be added to the subject of descriptive

human anatomy and most investigation in this field became merged
into morphology and histology.

Splendid atlases of gross or macroscopic anatomy were published, such as
those of the Bells, Cloquet (1821-31), Werner Spalteholz (1904), Carl Toldt
(1896-1900), Sir William MacEwen's Atlas of Head Sections (1893), and the

albums of John C. Dalton (1885), the younger Retzius (1896) and Carl Wer-
|,J,i

nicke (1897-1904) on the brain. Frozen sections, introduced by Pieter de
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liiciiicr (17<U>-lS;n) ill ISIS, were utilized in i'irofiolT's cpoch-inakiiiji Aiia-

toiiK li>ii()ijr<iphic(i {\S^)'2-'->\)) and in the atlases of the |)r(')j:naiit uterus (1S72)

and ot normal toponrajjliie anatomy (1S72) by Christian \\'illielni Hraune
(lS.Sl-92). Among the man\' excellent treatises on to|)()fira|)hical and sur>j;ieal

anatomy were those of X'elpeau (lS2r)-2(>), Hvrtl (iSlT). Alal^jaijine (IS')!)),

J. H. Power (Anatomy of the Arteries, lS(i3), (". lleitzmann (ISTO), N. liiid-

infier (1S73-79), Luther Holden (ls7(i), \\\ Henk(> (1SS4), F. S. Merkel (ISSf)-

89), A. W. Hughes (1S90), C. McC'lellan (1S91-92), Sir F. Treves (1S92), and
K. von Bardel(>l)en (1S94). Artistic anatomv was ablv treated hv .John Flax-
man (1S:«), Hohert Knox (lS.52), Alathias'Duval (ISSl), the phvsiolofrists,

Paul Richer (1S9()) and Krnst Wilhelm liriicke (1S91); and, l)y direct i)h()tog-

raphy from the nude, in the ditTerent works of ("arl Ileinrich Stratz, the motion
pictures of lOadweard Muyhridge (1901), and th(> splendid treatise of ISSti I)y

Julius Kollmann (1S:>4-191S). Treatises on gross anatomy were pul)lished l)y

Jones Quain (1S2S), Erasmus Wilson (1S4()), IM.-P.-C. Sa'ppev (lS5()-()4), H.
Gray (1859), C. Gegenbaur (1883), L. Tcstut (1S89-91), K. von Bardelcben
(1896), J. Sobotta (1904), A. Van Gehuchten (1906-09), and the cooperative
treatise's edited by D. J. Cunningham (1902) and the Americans, F. H. (Jerrish

(1S99) and G. A. Pi(>rsol (1911). Special treatises of great use and value were
th(> manuals of di.ssecting of Luther Holden (1850) and Hyrtl (1860), Holden*.s

Oxirolngy (1S55), D. N. Ei.sendrath's Clinical Anatonuj (1903), L. F. Barker's
Labornlorij Matiual (1904), the Applied Anatomy (1910) of Gwyllym George
Davis (1858-1918) and the Cross-section Anatomy of A. C. Eycicshymer and
D. M. Schoemaker (1911). The history of anatomy was taken up by Hyrtl,

Knox, Robert von Toply (1898), the history of anatomic methods by \\iHiani

W. Keen (1852), the history of anatomic illustration by Ludwig Choulant
(1852), translated by Mortimer P>ank (1920), and the history of plastic

anatomy by Mathias Duval and Edouard Cuyer (1898). There were isolated

discoveries in plenty, such as the island of Reil (1809), Clarke's colunms
(1851), Broca's convolution (1861), Auerbach's plexus (1862), Bigelow's

demonstration of the Y-ligament (1869), or Waldeyer's ring (1884). Perhaps
the most important of these was the description of the parathyroid glands by
the Swedish anatomist, Ivar Sandstrom, in 1879.

The leading German anatomist of recent times is Wilhelm
Waldeyer (1836-1921), of Hehlen, Brunswick, a pupil of Henle,

professor at Berlin (1883), who made important researches on th(>

development of cancer (1867-72), retroperitoneal hernia (1868),

ovary and ovum (1870), the topographical relations of the preg-

nant uterus (1886), pelvic viscera (1892) and pelvis (1899), and

the neuron theory (1891), to which he gave the name. He first

described the open ring of lymphoid tissue^ formed by the faucial,

lingual, and pharyngeal tonsils (1884), which is now regarded as a

prominent portal of infection. Waldeyer also referred the lym-

phatic constitution to persistence of the thymus gland.

Karl von Bardeleben (1849-1918), of Giessen, a graduate of

Berhn (1871), assistant to His at Leipzig (1871-2), prosector to

Gustav Schwalbe at Jena (1873-88), and professor extraordinarius

at Jena (1889-1918), was the author of a topographical atlas

(1894), a manual of dissecting (1896), a Lehrhuch (1906), edited a

great Handhuch der Anatomie (1896-1915), and made many special

investigations in the skeletal, muscular and vascular systems.

1 Waldej-er: Deutsche med. Wochenschr., Leipz. and Berl., 1884, x, 313.
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He was for thirty years the general secretary and leading spirit

of the Anatomische Geselhcliaft (founded 1886).

English anatomy sustained a grave loss in the early death of

Henry Gray (1825-61), who gained the triennial prizes of the Royal

( ollege of Surgeons and the Royal Society by his memoirs on the

optic nerves (1849) and the spleen (1853), and whose anatomic

treatise (1858), recently adapted to the B. N. A. terminology by

E. A. Spitzka (1913), has been the standard text-book of English-

Wilhch 1921). (Berlin Photographic Company.)

speaking students for over half a century. The superb drawings

by H. \'andyke Carter have, most of them, been retained in the

latest edition.

John Goodsir (1814-67), of Anstruther, Fifeshire, succeeded to

the chair of Monro tertius at Edinl)urgh (1845), and did much to

lift anatomic teaching from the disrepute into which it had fallen

through the latter's incompetence. Goodsir's Anntoinical and

Pathological Observations (1845) contain the germinal idea of the
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(i'll-tluM)rv (if \'ircli()\v, who (Icdicalcd his (Vlhilar Patholop;y to

hiin. (loodsir also discovered the sarciiue ventricuH (18()5).

Sir A\'illiain Turner (1832-191G), of Lancaster, England, be-

came Goodsir's assistant (1854) and successor (1867) at Edinburgh,

where he made its anatomic school the foremost and the largest in

Great Britain. K(>niarkably sagacious and exceeding wise, he

became i)resident of the Council (1898-1905) and ultimately

principal of the University (1903). As teacher, investigator, and

Sir William Turner (1832-1916). (Elliot and Fry, London.)

administrator, Turner was a tower of strength, sometimes grim and

pawky in his humors, but big, jovial, kind-hearted au fond.

He made able contributions on placentation in the Cetacea (1870-89),

comparative anatomy of the placenta (1875-76), Indian craniology (1899),

Scottish anthropology (1915), craniocerebral topography, and wrote the

history of anatomy in the Encyclopaedia Britannica (1875), the best mono-
graph on the subject in English.

Sir Arthur Keith, Hunterian professor at the Royal College of

Surgeons, discovered (with Flack), the sino-auricular node in the

heart (1907) and has written with ability on the anthropoid apes

(1896), human embryology and morphology (1901), and the an-

tiquity of man (1914).
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Joseph Leidy (1823-91), of Philadelphia, who succeeded Horner

as professor of anatomy at the l-niversity of Pennsylvania, was the

lca(Ung American anatomist of his time, and a biologist of the type

of Hunter and Miiller, doing important work in botany, zoology,

mineralogy, and paleontology, as well as in comparative and hu-

man anatomy. He was our greatest descriptive naturalist. His

Fresh Water Rhizopods of North America (1879) is one of our

biological classics. He made valuable researches on the com-

parative anatomy of the hver (1848), the bones, trichinosis in hogs,

etc., and his Elementary Treatise on Human Anatomy (1861, re-

vised 1889) has a special in-

terest in that it was illustra-
^

—

ted l)y himself.

He was the first to find Tri-

china spiraHs in hogs (1846^),

discovered the bacterial flora of

tlie int(>stines (1849-), made the

first exi)eriment in transplanting

malignant tumors (1851^), and,

in 188G, found the hookworm in

the cat, and suggested that it

might also be found in man as a
cause of pernicious anemia.'' As
army surgeon during the Civil

War, he performed some 60 au-

topsies, and, in the hospital w'ards,

he surmised that flies may be trans-

mitters of wound infection. 5 He
was the first to separate out the

parasitic ameba? (1879). The dis-

coveries in his Researches in Hel-

minthology and Parasitology, edited

by his nephew, Joseph Leidy, Jr.,

in 1904, would suffice to make a
reputation in themselves. He was
the founder of vertebrate paleon-
tology in America, and his great memoirs of 1869^ and 1873^ upon extinct fos-

sils have never been surpassed. Like Gerhard and Gro.ss, Leidy was a fine

type of the American physician of German origin, as modest and unassuming
as he was learned and versatile.

Ohvc^r Wendell Holmes (1809-94), of Boston, whose work on

puerperal fever has been mentioned, was Parkman professor of

anatomv at the Harvard Medical School (1847-82), and resembled

Joseph Leidy (182.3-91).

1 Leidy: Proc. Acad. Nat. Sc, Phila., 1846, iii, 107.

2 Ibid., 1848-49, iv, 225-233.

3 Ibid., 18.51, v, 212.

' Tr. Coll. Phys., Phila., 1886, 3. s,, viii, 441-443.

6 Proc. Acad. Nat. Sc, Phila., 1871, xxiii, 297.

6 Leidy: Jour. Acad. Nat. Sc, Phila., 1869, 2. s., vii, 1-472.

7 Rep. U. S. Geol. Survey, 1873, i.
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llyrtl in Iiis skill in making- a dry suhjecl intcivstinfi; through his

livoliness and wit. He made no discovcH-ios of importance, l)ut

he wrote many clever medical poems, and his "Medical Essays"
(1883) was easily the most important American book dealing with
nu'dical history in its day.

rroinim^iit anions tlic comparative anatomists of the transition period
were (IcpMihaur and Wicdcrshcini. ("arl Gegenbaur (lS2()-I9():i), a native
of ^^iirzl)U^s and a fellow-student of Haeekol's, established the i)oint tluit
comparative morpholojiy, and not embryology, is th(> true criterion for deter-
niinin<!: tlu^ relation of lioniolofjies or pedif^rees of orj^ans (phylogony), thus
brin,iiin<i t he matter of the genealogy of organs back to Owen's original concept.
In recent times, u large number of facts in corroboration of Owen's theory were
produced, but many others which showed th.at similar structures may arise in
dilTerent ways. At i)resent, embryology is .studi(Ml as a phase of mor|)hology.
Ciegenbaiu- also gave the coup de c/rdce to the vert(>bratc theory of the skilll

((!oet he-Owen), by showing that, in the embryo, there are a large number
of head s(>gments corresponding to the branchial clefts and the cranial nerves;
that, in the lowest order of fishes, the head, instead f)f being compo.scd of ver-
tebra', is unsegmented, while in the higher, many cranial bone.s arise from the
skin. In 1861, Gegenbaur demonstrated that the ovum of every vertebrate is

a single cell. Hi.s principal works are his Comparative Anatomy of Verte-
brates (1864-72), his Elements of Comparative Anatomy (1870), and his

Te.xt-book of Human Anatomy (1883). He was editor of the Morphologisches
Jahrbuch (1875-1902), and professor of anatomy at Heidelberg, where he had
many American pupils.

Robert Wiedersheim (1848- ), professor of anatomy at Freiburg, was
the author of important works on the Comparative Anatomy of Vertebrates
(1882-83) and The Structure of Man as an Evidence of his Past (1887).

After the time of Schleiden, Schwann, and Henle, the study of

the finer or microscopic anatomy of the tissues became the word of

ambition. Histological investigation was rapidly improved by the

introduction of new staining methods, microtomy, and other tech-

nical procedures. Purkinje, as we have seen, had a microtome

and used Canada balsam, glacial acetic acid, and potassium

bichromate, but these things were not generally known, and the

common procedure was to examine the tissues in the fresh state,

sliced by a razor between layers of vegetable pith. Hardening

of the tissues in alcohol came long after. In 1847, Joseph von

Gerlach, sr. (1820-96), of Mainz, began to inject capillaries with

a transparent mixture of carmine, ammonia, and gelatine; and,

by 1855, he was employing carmine as a nuclear stain for the

tissues. Virchow did practically all his work with carmine.

Gerlach was also a pioneer in the use of aniline and gold chloride,

and, after his time, differential staining became rapidly speciahzed.

The microtome was definitely introduced by Wilhelm His in 1866,

but was not perfected until about 1875, after which it became an

important labor-saving device.

The master worker in histology was Max Schultze (1825-74),

of Freiburg, who was professor of anatomy at Halle (1854-59),
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and, succeeding Helmholtz at Bonn in 1859, became director of

the Anatomical Institute there in 1872.

Schultze introduced the dilute chromic acid solution, the osmic acid stain,

iodated serum as a preservative, and invented the heatable object-stand.

An important contributor to marine zoology, in his studies of the Turbellariti

ilS4S-.')l), the Polythalamia (1854-56), and the embryology of Petromyzon

( IS5(')), he made an epoch in histology by his great monographs on the nerve-

endings of the sense organs, in particular, the internal ear (18580, the nose

Max Schultze (1825-74).

(1863-), and the retina (186G'). In 1865, he founded the Archiv fur mikro-

ikopischc Anatomic , whicli he edited until his death. Schultze had a lasting

iinfluence upon the c(>ll theory through his essay of 1861,'' in which, con-

t(>mporaneously with Brlicke, he defined the true cell as a clump of nucleated

protoplasm, thus emphasizing the point which Leydig had made in 1856.

that the ca-W membrane, even in the ovum, is a secondary physico-chemica,

loimation, probably due to surface-tension condensation of the cell contentsl

In his memoir on th(> protoplasm of rhizopods and y)lant cells (1863'''), Schultze

definitely introduced the term protoplasm, and showed that it is practically

identical in all living cells. In 1863 he gave the most accurate contemporary
account of the furrowing and segmentation of the frog's egg."

Schultze was a strikinj^;, keen-eyed investigator, an accom-

plished draftsman, and a friend of music, devoting his leisure hours

to the violin.

1 Schultze: Mailer's Arch., Berl., 1858, 343-381.

2 Abhandl. d. naturf. Gesellsch. zu Halle, 1863, vii, 1-100.

' Zur Anatomic und Physiologic der Retina, Bonn, 1866.

* Arch. f. Anat., Physiol, u. wissensch. Med., Leipz., 1861, 1-27.

^ Das Protoplasma der Rhizopoden imd d(>r PHanzenzellen, Leipzig, 1863.

* De ovorum ranarum segmentatioue, Bonn, 1863.

36
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The next most iinijortaiit st(>i) in llu* cell doctrine was taken hy
Walthor Flemming (1843-1905), of Schwerin, professor at Prague

(1873-7()) and Kiel (187G-1905), whose important monograph,
ZcUsubstanz, Kern- mid ZeUtheilimg (1882), gives the classic ac-

count of cell division and karyokincsis. Some phases of the latter

process had been ol)served by X'irchow and Schneider, and Heitz-

mann had noted (1873) that all protoplasm is a continuous net-

work the granular appearance of which is only optical. Flein-

ming's memoir put the whole matter in a new light. He worked out

the phenomena of nuclear division, as crystallized in his aphorism

"Omnis nucleus e nucleo" ; and showed that protoplasm is a com-

plex structure, made up of an active, contractile, net-like material,

and an inert, semifluid, in-

ter-reticular substance, which,

from their behavior toward

various stains, he called chro-

matin and achromatin, respec-

tively. Histologists hold this

to be the most important work
on the cell after Schwann's and

Virchow's.

Many important discoveries and
innovations in histology were made
in this period, such as Alfonso Cor-

ti's investigations of the mammalian
cochlea (rods of Corti, 1851i), Vir-

chow's discovery of the neuroglia

(18542), Wiu^pijYj jjic5' investigations

of the structure of the lymphatic
glands (Leipzig, 1861) and lymphatic
vessels (1863), Willy Kiihne's me-
moir on the peripheral end-organs
of the motor nerves (Leipzig, 1862),

Deiters' memoir on the brain and
spinal cord in man and mammals

(Brunswick, 1865), the islands of Langerhans (1869^), F. S. Merkel's descrip-

tion of the tactile corpuscles in the papillis of the skin (1875), Ranvier's inves-

tigations on the histology of the nervous system (nodes of Ranvier, 1878),

Ehrhch's investigations of the leukocj^tes (1880^), and his intravital (methyl-
ene-blue) stain for nerve substance (1886^), and Camillo Golgi's epoch-making
work on the nervous system (1873-86^). The third elements of the blood, the

so-called blood plaques or platelets, were first noticed by Alexander Donne

^^ulto^ Hemming (1843-1905).

^ Corti: Ztschr. f. wissensch. Zool., Leipz., 1851, iii, 109-169.

2 Virchow: Arch. f. path. Anat., Berl., 1854, vii, 13.5-138.

^ Paul Langerhans: Berlin dis.sertation, 1869.

^ Ehrlich: Ztschr. f. klin. Med., Berl., 1879-80, i, .553-560.

6 Ehrlich: Deutsche med. Wochenschr., Leipz. and Berl., 1886, xii, 49-52.

^ Golgi : Sulla fina anatomia degli organi centrali del sistema nervoso,

Milan, 1886.
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(1SO1-7S0 in 1842, afterward by Max Schultze, and more fully described bv
Sir William Osier (ISTS^) and Giulio Bizzozero (1883^).

One of the most eminent of modern histologists was Magnus Gustav
Retzius (1842-1919), a graduate of Lund (1871) and professor of histology at
the Karohngska Institut (1877-1900), who investigated the organ of hearing
in bony fishes (1872) and vertebrates (1881-4), also the macroscopic anatomy
of the human brain (1896), pubhshed remarkable albums of P^innish and
Swedish skulls (1898-9), and a series of splendid histological studies in folio
(1890-1914).

Toward the close of the nineteenth century, the storm center of histo-
logic controversy was the neuron theory, the doctrine of the physiologic auton-
omy of the nerve-cell and its branches. The cell theory seemed adequate to
account for this as far as the nerve-ceU itself was concerned, but the great
stumbUng-bloek was the origin and true significance of the far more abundant
nerve-fibers, which had always been described as detached formations, separate
from the cells. In 1850, Augustus Volney Waller (181&-70), of Faversham,
England, showed that if the glossopharjiigeal and hypoglossal nerves be sev-
ered, the outer segment, containing the axis-cylinders cut off from the cells, will
undergo degeneration, while the central stump will remain relatively intact for
a long period of time.'' This "law of Wallerian degeneration" indicated that
the nerve-fibers are simply prolongations of the cells from which, as Waller
maintained, they receive their noiu-ishment. The classical researches of Deit-
crs (1865^) showed that each nerve-cell has an axis-cylinder or nerve-fiber proc-
ess growing from it, and a number of protoplasmic processes or dendrons, which
Firanch into flendrites, forming arborizations. The material continuity of the
nerve-fibers with the terminal arborizations was demonstrated by Gerlach's
gold chloride stain in 1871, and later the use of carmine with Weigert's mordant
showerl the continuity of the nerve-body with the axis-cylinder. In 1883* Ca-
iiiillo Golgi (1844- ), of Pavia, apphed his silver nitrate stain of 1873^ to
the central nervous system, and .strikingly demonstrated the existence of multi-
polar nerve-cells, having long and short axis-cylinder processes (Golgi cells)

with the arborization of dendrites. In 1886,* Wilhelm His showed how the
nerve-cell develops from a columnar epiblastic cell into a neuroblast by thrusts
ing out a pseudopodium, which becomes the axis-cylinder, the polar pseudo-
podia remaining protoplasmic and becoming the dendrites. Progress was now
rapid. Forel, in 1887, confirmed the work of His on the pathologic side by
studying experimental degenerations. A ho.st of investigations by von Kolliker
('Switzerland), von Lenhossek (Hungary), the younger Retzius (Sweden), A.
\'an Gehuchten (1861-1914) (Belgium), and the eminent Spanish histologist,

Santiago Ramon y Cajal (1852- ) greatly extended the knowledge of those
terminal arborizations in the brain and cord, which Obersteiner likened to an
espalier growth and Ramon y Cajal to the network of lianas and mosses in a
tropical forest. Many new staining methods were introduced, in particular,

that of Bethe, who made Ehrlich's intravital (methylene-blue) stain a per-

manent one by adding ammonium molybdate, and thus clearly demonstrated
the continuity of the cell-body and axis-cylinder (1895^). The neurofibrillse.

1 Donne: Compt. rend. Acad. d. .sc, Paris, 1842, xiv, 366-368.

2 0.sler: Proc. Roy. Soc, Lond., 1873-74, xxii, 391-398.

'Bizzozero: Di un nuovo element© morfologico del sangue, Milan, 1883.

^Waller: Phil. Tr., Lond., 1850, 423-430.

^Otto F. C. Deiters: Untersuchungen iiber Gehirn und Riickenmark
etc.), Brunswick, 1865.

6 Golgi: Riv. .sper. di freniat., Reggio-Emilia, 1SS2, viii, 165; 361: 1883,

\, 1; 161; 385: 1885, xi, 72; 193.

7 Golgi: Gazz. med. ital. lombard., Milano, 1873, 6. s., vi, 244-246, 1 pi.

^His: Abhandl. d. math.-phvs. Kl. d. k. siichs. Akad. d. Wisseasch.,
.eipz., 1887, xiii, 477-513, 1 pi.

9 Albrecht Bethe: Arch. f. milcr. Anat., Bonn, 1894-95, xliv, 579-622.
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wliich M:i\ Sclmltzc had srcii in llir I'lccltic lol f the torix'di) JTi 1S72, were
beautifully lirouf^ht out in violet hy the ^old cliloridc stain of the iiuiijiariaii,

S. Apdtliy (1S97'), who thou^iht he saw thciii cxtcndiuf; from one ni'urou into

anotluT. This was, however, confuted hv the renuukahle stainin^^ iuetho<ls of

Ramon y Cajal (U)():i). liielsehowsky (VMY.i), and I )onat!;fj:io (I'.to:)). Mean-
while the whole doctrin(> had heen hroUfiht to a focus in the celehnited essay

of Wilhehn Waldeyer (ISUl-), which athrme(l that the nervous system is made
up i>f e])il)!astic cells or neurons, (>ach consistinti of a cell-hody with two sets

of processes, an axon (a>us-cylinder) having elTereut (cellulifunal) fimctions

and one or more dendrites with afferent (cellulipetal) functions. Upon these

countless neurons the functional activity of the nervous system dei)ends, the

nerve-fihers heinj^ nowise independent, but axonic and dendritic outgrowths.

In AniiTica, the whole subject was ably and critically expounded in the

treatise of Ijcwellys V. Barker (1899^), who has dealt particularly with the

controversies which rafjed down to the year 1904. Implicit in the neuron
doctrine itself is the basic idea of the autimomy of its units, viz., that the

branches of the neurons are conti{i;uous, but not continuous, transmitting;

sen.sations and impulses by contact alone. But Gerlach believed that the .scn-

.iorium commune is made up of a continuous network {rcte mirahile); Apdthy,
Held, and Bethe upheld the notion of a continuum of neurofibrillsc, Heason,
the conc<'pt of a system of intercellultir bridges, Franz Nissl (1860-1919),

the theory that the gray matter (itcrrdsc (Irau*) is the conducting medium,
Held •uid Bethe that nerve-fibers can be formed by a fusion of certain cells

(pluricellular doctrine). In battling over these views, many able investigators

wandered away from actual facts into journalistic pettifogging. The conclu-

sion f)f th(> whole matter was reached in a series of beauitful and convincing
experiments by Ross Granville Harrison (1870- ), who eventually demon-
strated the ameboid outgrowth of the nerve-fibers from the cell in an extravital

culture (1910^). Thus, by purely phy.sical and chemical methods, the whole
nervous system was finalij- brought under tlie cell doctrine of Schwann and
Virchow.

By the close of the nineteenth century, embryology had become
a highl}' complex science, its main developments being along such

daths as the investigation of the origin of tissues, the morphology
and pathology of the embryo as a whole, the significance of matura-
tion and fertihzation of the ovum, the tracing of cell lineage (c>i:o-

genesis), the study of embryology in the light of evolution (Recapit-

ulation Theory), the structural relations of the placenta, and the

beginnings of experimental embryology.

Highest among contemporarv names, perhaps, stands that of

Wilhehn His (1831-1904), of Basel, Switzerland, who did the best

work of his time on the origin of tissues and the serial and morpho-
logical study of the embryonic and adult organism. As Bichat

dealt with the coarser aspects of tissues, Henle and Kolliker with

their microscopic appearances in health, Mrchow with the same in

1 Apdthy: Mitth. a. d. zool. Station zu Neapel, 1897, xii, 495-748.
2 Waldeyer: Deutsche med. Wochenschr., Leipz. and Berl., 1891, xvii,

1244; 1267; 1287; 1331; 1352.

'Barker: The Nervous Sv.stem and its Constituent Neurons, New York,
1899.

^ Franz Nissl: Miinchen. med. Wochenschr., 1909, xlv, 988; 1023; 1060.

5 Harrison: J. Exper. Zool., Phila., 1910, ix, 784-816, 3 pi.
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disease, so the name of His will always be associated with the

science of theii' origins (histogenesis). His came of a distinguished

Basel family, and apart from the advantages derived from his

parentage, his education was of the very best, his teachers being

Johannes Miiller, Rol^ert Remak, Virchow, and Kolliker. Pro-

lessor of anatomy at Basel from 1857 to 1872, he was, through the

influence of Carl Ludwig, appointed in the latter year to the same

chair at Leipzig where he remained for the rest of his life.

His earlier studies were on such themes as the normal and pathologioal his-

tology of the cornea (1853-56), the structure of the thymus gland (1859-61 ) , the

histology of the lymphatic glands

(1861) and the lymphatic vessels

(1862-63), the latter illustrated

with unrivaled plates. In 1865 he
])ublishe(l his great academic pro-

gram, "On the Tissue-layers and
Sl)aces of the Body,"' introducing a
new classification of tissues as a

guide in embryological research. It

contains a sympathetic appreciation

(if Bichat, a defense of his classiti-

• ation as being related to the germ-
layers, and points out that all the

serous spaces arise in the mesoderm
and are lincfl with the special mem-
brane wliich His called endothelial.

His monograph on the embryology
of the chick appeared in 1868, and
during 1880-85 his famous Anat-
oDiic nii'uschlichi'r Embnjonen, in

which, from carefully .selected speci-

mens, the human embryo was stu-

died as a whole for the first time. In

1886, His (>stablished, by embryo-
logical inv<>stigation, the fact that

the axis-cylinder is a process of the

nerve-cell. In 1900, he introduced
his concepts of the lecithoblast and
angioblast (the Anlage of the blood
and ca{)illaries).

In the meantime he had been approaching his subject from a

larger angle. A beautiful draughtsman and a skilful photographer

from l)oyhood up, his aim in teaching was to visualize everything

to his i^upils by means of microphotography, lantern-slides,

models, and his own unrivaled drawings, and he was al)le to

utilize the advantages given him at Leipzig in a most remarkable

way. In 1866, he invented a microtome which he gradually im-

liroved, and, from the serial sections so obtained, he conceived

the idea of a graphic reconstruction of the embryo in two and

three dimensions (1868), the former process being attained l)y

means of the "embryograph" (his invention), the latter by the

Wilhelm His (1831-1904). (Courtesy

of Miss Davina Waterson.)

1 His: Die Haute und Hohlen des Korpers, Basel, 1865.
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nunlols of his assistant I'\ .1. St('f2;(>r, and afterward, l)y tlu^ d(>vice,

invrntod by liorn, of drawin};- the scH'tions upon wax plates ;ind

scttiiifj; them in juxtaposition. These serial sections, all from

the same ombryo, soon obviated the errors made by comparing
chance sections of embryos of different sizes and ages. Th(> His-

Steger models, now seen in all anatomical nuiseums, are permanent
nu>morials of his success in demonstrating morphological I'elations

in three-diinensioiuil space. This is especially true of his Prdparate

zum Situs viscerum (1878), which included models of the female

pelvic viscera. In 1874, he pubUshed Unsere Korprrform, which

argues that the form of an organism is due to such nu>chanical

effects as the migrations of cells, tissues and organs, although a

mechanical causation of cell growth is denied. While not the same
thing as developmental mechanics, this idea may be said to have
led up to it. His was one of the founders of the Anatomische
Cesellschaft, and in 1895 he drew up its report on the revision of

anatomical nomenclature (B. N. A.), which, it is said, reduced

current anatomical terms by about eighty per cent. This was
presented in English dress by Lewellys F. Barker in 1907. In

1876, His founded the Zeitschrift fiir Anatomie und Entwicklungs-

geschichte, which, in 1877, became merged into the old Miiller-

du Bois Reymond Archiv, His and Braune editing the Anatomische

Abteilung (1877-1903). The great Anatomisches Institut at

Leipzig was constructed under the direction of His, and opened

April 26, 1875. He was also one of the founders of the Archiv fiir

Anthropologie (1876), and his interest in the subject is evidenced

in the monograph on Swiss crania which he made with Riitimeyer

in 1864, his studies of the Rhaetian population (1864), of the skele-

tons belonging to Vesalius and Platter (1879), of the development

of human and animal physiognomies (1892), and his identification

of the remains of Johann Sebastian Bach (1895). The latter were

found in a coffin in the yard of the old Johanniskirche and, by com-

parative measurements and averages taken from other cadavers,

His enabled the sculptor Seffner to construct a bust in clay which

was at once recognizable as a counterfeit presentment of the great

seventeenth century composer. Unlike his colleague, Ludwig,

His founded no school, beheving that it is best for the student to

go his own way and follow his own bent. His work on the anatomy
of the human embryo has been carried forward to a unique con-

clusion by his pupils, Franz Keibel and Franklin P. Mall (1910-12).

The problem of the djTiamics of the maturation, fertihzation, and seg-

mentation of the ovum, which had remained insoluble since Harvey's time,

was worked out in the following way: In 1826,^ Prevost and Dumas first de-

^ Prevost and Dumas: Ann. d. sc. nat., Paris, 1827, xii, 41.5-443.

I
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scribed the sogmontation of the frog's egg. The mammalian ovum was dis-

covered by von Baer in 1827, and was shown to be unicelluhir in every verte-

\mitv by Gegenbaiir in 1861. The spermatozoa, discovered by Hamen in

l()77, were shown, in a filtration exj^eriment of Spallanzani's, to be essential

to fertihzation (1786), and their cellular origin was demonstrated by KciUiker

in 1841. In 1865, Schweigger-Seidel and La Valette St. George i)roved that

the spermatozoon is a cell possessing a nucleus and cytoplasm. i Its union

with the ovum was first observed (in the rabbit) by Martin Barry in 1843.

Virchow clearly stated that the ovum is derived, in continuous line of descent,

from preexisting fertilized ova (1853). In 1875, Oscar Hertwig demonstrated

that the spermatozoon enters the ovum and that fertilization is accomplished

hv the union of the male and female pronuclei .so formed. 2 Huxley conceived

that, "regarded as a mass of molecules, the entire organism may be compared

to a web of which the warp is derived from the female and the woof from the

male" (1878). The polar bodies, given off by the ripe ovum, were shown to be

formed by division of its nucleus by Biitschh in 1875, and by Fol in 1876. In

1880, the splitting of chromosomes in the cell-nucleus (karyokinesis) was

discovered by Flemming; and in 1883, Van Beneden discovered that the

associated male and female pronuclei in the fertihzed egg each contain half

as many chromosomes as the normal body cells in the same species. Wei.s-

mann believed that the object of this was to keep the number of chromosomes

constant in the given species. Theodor Boveri ( -1916) defined the spht-

ting of the chromosomes as a definite act of reproduction (1888), and he

show(>d that there are two varieties of Ascaris megalocephala which differ

only in the number of chromosomes. In 1875, Flemming discovered a minute

l)ody in the ovum of the Anodon, usually lying outside the nucleus and often

paired. This was discovered independently by Edouard Van Beneden in

1876, and was termed the centrosome by Boveri in 1888. The centrosome

was soon found to be common to many other cells of the body and to unicellular

organisms, and came to be regarded as the special organ of cell division, the

"dynamic center" of the cell. Boveri supposed it to be the specific organ of

fertilization in the spermatozoon, initiating mitosis by its own division, or, as

\\ il.son once put it, "the web is to be sought in the chromatic substance of the

nuclei," while "the centrosome is the weaver at the loom." While the latter

point has not been entirely substantiated, the study of the reduction of the

chromosomes has led to an exact comprehension of oogenesis and sperma-
togenesis (Oscar Hertwig, 1890), and latterly to the elucidation of the part

they play in heredity and the determination of sex by McClung, Morgan,
Wilson, Miss Stevens, and others.

The science of the germ-layers was founded by von Baer (1828-34) and
Ilobert Remak (1845). In 1849, Huxley showed that the embryonic epiblast

(ectoderm) and hypoblast (endoderm) can be assimilated to the two layers of

cells which make up the body of the adult Hydra. This was regarded as a great

advance at the time, but later investigation has shown that the developments
from the germ-layers in different animals are by no means constant; that the

mesoderm may originate from either ectoderm or endoderm, and that many
organs can be traced back to certain predestined cells, rather than to cell-layers.

Cell lineage or cytogenesis has therefore become a subject of ardent investiga-

tion, and, since the initial labors of Blochmann (1882), most of this work has
t)('en done in America. In such finely illustrated monographs as tho.se of

(Jharles Otis Whitman on the embryologv of Clepsine (1878), Edmund B.

VVil.son on Nereis (1892), C. A. Kofoid on Limax (1895), Frank R. Lillie on the

Unionida) (1895), H. S. Jennings on Asplanchna (1896), W. E. Castle on Ciona
(1896), and E. G. Conklin on Crepidula (1897), the germ layers have been
traced out, cell by cell, from the beginning of segmentation, and it has been
shown that there is nothing constant about the development of the mesoderm
and its derivatives.

1 F. Schweigger-Seidel : Arch. f. mikr. Anat., Bonn, 1865, i, 309-335.

2 0. Hertwig: Morph. Jahrb., Leipz., 1875-6, i, 347-434, 4 pi.
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'Vhv uv\ iH^sult of the wist amount of ('ml)n()lojj;i('al investiga-

tion, uji to the yviw ISSl, was siunnicd up in tho master-work of

Franc-is ]\Iaillan(l Balfour (1851-82), of Edinburgh, whose tragic

death robbed science of one of its l)rightest, most attractive and
most promising si)irits. At Cambridge, l^alfour came undcM- the

infhience of Michac'l Foster, and fiom tiial master he ac(iuired iiis

interest in embryology, collaborating with him in the well-known

P>lements (1874), which was the standard text-book of its time in

I'^nglish and American schools. In 1873, Balfour went to study

untler Anton Dolirn at the Napk^s Zocilogical Station, and here ho

made an imj)ortant research upon the embryolog}' of Elasmobranch
fishes,! which was particularly strong in regard to the early stages

of the ovum and embryo, the development of the kidneys, and the

origin of the sjiinal nerves. In the meantime, Balfour had b(>(>n

api)ointe(l fellow and lecturer on animal morphology at Cyambridge,

and was soon attracting large classes of enthusiastic pupils. In

1880-81, appeared his great Treatise on Comparative Embryology,

which is not only indispensable as a digest of all that was known
\\p to that time, init, as emljodying the work of himself and pupils,

is the most compact and lucid exposition of the science which has

yet appeared. Foster describes it as brushing away many col)-

webs and mooted points "with a firm but courteous sweep." In

acknowledgment of the value of this work, Balfour was made i:)ro-

fessor of animal morphology at Cambridge in 1882, but he was not

to enjoy the fruits of his labors. Taking up Alpine climbing to

improve his health, he attempted, in July, 1882, to make an ascen-

sion of a virgin peak and was never seen alive again. His body and
that of his guide were found at the bottom of a chasm a day later.

Balfour was described by Foster as a keen, quick observer and
logician, a high-minded, fascinating, and very able man. Had he

lived, he would undoubtedly have been one of the topmost figures

of modern science. Locy says that "the speculations contained

in the papers of the rank and file of embryological workers for more
than two decades, and often fondly believed to be novel, were for

the most part anticipated by Balfour, and were also better ex-

pressed, with better qualifications."

The close rosomblance between the early stages of the embryo in different

animals had been noticed by Meckel and Olven. Von Baer is said to have ad-
mitted that he could not distinguish between three unlabeled embryos of a
bird, a reptile and a mammal before him. Agassiz, in his Essay on Classifica-
tion (18.59), stated that the developmental phases of all living animals corre-

spond to the morphological changes in their fossil successors throughout geolog-
ical tirne. Fritz Muller, in 186.3, showed that the larval stages of crustaceans
can be interpreted as a recapitulation of the evolution of the race. Kovalevsky,
in 1866, showed that the early stages of Amphioxus (the lowest vertebrate),

• Balfour: Jour. Anat. and Physiol., Lend., 1876-8, passim.
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and of tho invortobrate order of Tunicata are identical. He also demonstrated
that all animals jiass through the so-ealled jiastrula stage, which led Haeckel
to his (iastra'a Theory (1884), viz., that the two-layered gastrula is the ana-
logue of the hypothetic ancestral forin of all multicellular animals (gastraia).

Haeckel's biogenetic law as.serts that the developmental history of the individ-
ual (ontogeny) tends to recapitulate the develoi)niental history of the racial

type (])liyl()geny). The most critical and conservative .statements of tlu; Re-
capitulation Theory are those of von Bacr and Balfour. Von Baer's "laws"
assert that the re.s(>mblance of early embryonic stages in different vertebrates
is limited to a c(>rtain short period at which the embryo in question not only
difTers, in sptH'ial class features, from all other embryos, but has already begun
to put on g(»neric and specific characters of its own. Balfour pointed out that
the recurrence of certain ancestral characters, such as the fish-like branchial
clefts and the two-chambered heart in the frog, indicate that these "were
functional in the larva of the creature after they ceased to have any importance
in the adult." The De Vries theory, that species can originate by sudden
jumps or mutations, has created a great spirit of antagonism to the old Dar-
winian idea of the slow, gradual evolution of species through accidental varia-
tions, although it is perfectly i)ossible that both processes may coexist in the
scheme of nature. In any case, the recapitulation doctrine is now regarded as
a mere literary analogy or formal interpretation, as something read into the
facts of comparative embryology by human ])repo.ssessions. Conc(>rning the
hypothetical family tree of the vertebrata through the Amphioxus, the .Anne-
lida, the worms of Sagitta type, the spiders, Limulus and the Echinoderms,
1 )riesch (juotes the scathing remark of du Bois Reymond that "phylogcny of

this sort is of about as much scientific value as are the pedigrees of the heroes
of Homer."

Among the important embryological researches of the century may be
mentioned Wilhelm Waldeyer's studies on the ovary and ovum, including his

discovery of the germinal epithelium (1870), Edouard Van Beneden (
-

1916) on the early development of the mammalian ovum (1875) and the
history of the germinal vesicle and embryonic nucleus (1876), the work of

Alexander Agassiz (1835-1910) on the 'Echinoderms (1872-83) and the

('tcn()])hora; the discovery of the atrio-ventricular bundle of the heart by
\\ ilhelm His, Jr. (1893), Johannes Sobotta on the formation of the corpus
luteum (1896), Alfred Schaper on the earliest phases of differentiation in the
((Mitral nervous sy.stem (1897), the work of Florence Sabin on the lymphatics,

and the important investigations of George Howard Parker on the evolution

of the nervous system.
Of Americans, William Keith Brooks (1848-1908), of Cleveland, Ohio,

professor at the Johns Hopkins ITniversity (1876-1908), is memorable for his

monographs on the oyster (1891), the genus Salpa (1893), which corre(;ted

tlie earliiT views entertained as to its "alternation of generations," the Stoma-
tiijioda of the Challenger expedition, the genera Lucifer and Macrura, and his

books on Pangenesis (1877), Heredity (1883), and The Foundations of Zoology

(1899). He founded the Chesapeake Zoological Laboratory (187S), and was
a fascinating, inspiring teacher, especially through his unusually beautiful

drawings.
Charles Otis Whitman (1842-1910), of Woodstock, Maine, professor of

zoology in the Univ(>rsity of Chicago (1892), founded the Journal of Mor-
phologii (1887) and the Biological Bulletin (1899), and is memorable for his

papers on the embryology of Clepsinc (1878) and the inadequacy of the cell

tlicorv of development (1895).

Franklin Paine Mall (1862-1917), of Belle Plaine, Iowa, i)rofessor of

anatomy at the Johns Hopkins UnivtTsity, a puj)il of His and Carl Ludwig, did

good work on the physiology of the circulation under the latter, and is known
for his important investigations on monsters, the pathologv of earlv human
embryos (1899-1908), and the structural unit of the liver (1905). He collabo-

rated with Franz Keibel in the valuabk^ Manual of Human Embryology (1910-

12), the best modern work of its kind.

Charles Sedgwick Minot (1852-1914), of West Roxbury, Mas.sachusetts,

professor of embryology and comparative anatomy at Harvard University, was
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th(> auflior of an important treatise (n\ 11 itnuin Kmhri/olofn/ (1X02), which in-

tnxhieeii many novel tlieorit^s, also of a Uil)hoKrai)hy of Vertebrate I'lmhryol-

o^iy (1S9;{), and a Lnhomtonj Text-hook of lunhri/olof/i/ (I'.MKi). He invented

two dilTerent kinds of antomatic microtomes, ami is widely known for his

ori^inal invest i>;at ions, particularly those on the origin and structure of the

plac(-nta (1S91 I. His A(jc, (Irouik, and Didtli (l'.U),S) states the "law of cyto-

morphosis," in virtue of which these processes result from the .steady change

of protoiilasm into more hi^jhly dilT(>rentiatcd forms.

Thomas Hunt Morgan (IStKi- ), of Lexington, KcMitucky, ])rofo,s,sor

of experimental zoolojiiy at Columbia College (lOOl), wrote the first treati.sc

on experimental embryolofiy in English (1S()7), has made many important

investigations in embryology and the mechanism of heredity, and is the author

of outstanding monographs on Regeneration (1901), Evolution ami Adapialion

(1903). Experimental Zoologi/ (1907), Heredity and Sex (1913) and the Mechan-

ism of Mendelian Heredity (1915).

George Howard Parker (1864- ), of Philadelphia, profcs.sor of zoology

at Harvard University (1906), i.s the author of imi)ortant researches on the

survival of primitive types of neuromuscular mechanism in the higher ver-

tebrates, summarized in his work on The Elementary Nervous System. He
discovered that differentiation of muscle precc^les dilTerentiation of the ner-

vous .system in the lower multiciellular animals, which accords with (ialen's

law that structure follows function.

Experimental embryology is a branch of experimental morphology or

developmental mechanics (Entivieklungsmechanik), a phrase introduced by
Wilhelm Roux (18.50- ), of Halle, who may be regarded as the founder of

the science. Roux was a pupil of Virchow and Haeckel, and his bent waa
already shown in his graduating dissertation (Jena, 1878), which dealt with

the hydrodynamic conditions governing the formation of the lumina of branch-

ing blood-ve.ssels. In 1894, he founded the Archiv fur Entwicklungsmerhamk,

the principal organ of his science to date. Most of the early work in experi-

mental embryology was done upon the frog's egg. .as being the easiest to obtain.

The first step was taken by the physiologist Eduard Pfliiger (1829-1910),

who, in 1882-83, made a number of experiments on cross-fertilization with

different species of the frog. In 1883, Pfliiger made a series of still more im-

portant experiments upon the effect of gravity upon the development of the

egg, showing that the initial planes of cleavage will be vertical and the develop-

ment normal, no matter how the egg is placed. In 1884, Born showed that

gravity brings about a slow rearrangement of the contents of a rotated egg,

according to their specific gravity. In the same year, Roux demonstrated that

eggs whirled in a centrifugal machine do not differ in development from the

normal controls. Pfliiger, in 1884, showed that compression of the unseg-

mented egg between two planes of glass modifies the planes of cleavage accord-

ing to the direction of pressure. Later, in 1892, Hans Driesch (1867- )

showed that continued pressure applied to an Echinus egg can produce a flat

plate of 16 or 32 cells, which will proceed to normal development in three

dimensions, directly the pressure is removed. In 1888, Roux published his

celebrated ex-periment of killing one of the two initial blastomeres with a hot

needle, producing a typical half-embryo. This led to the Roux-Weismann
hj-pothesis of mosaic or qualitative development, which a.ssumes that the

center of formative changes is the complex .structure of the nucleus, the sifting

of the differential characters in the daughter cells being purely qualitative.

Driesch, however, found, in 1891, that if the two blastomeres could be sepa-

rated and set free by shaking, the segmentation in each would go on unilater-

ally up to the bla.stula stage, after which the open side of the latter would close

over, resulting in a fully developed but small-sized embryo. Thomas Hunt
Morgan (1866- ), by rotating the surviving blastomere in Roux's hot-

needle experiment, so that the white pole was turned upward, produced a whole

embryo of half size (1894), showing that the completed development was due to

a rearrangement of the contents; and Schultze, in 1894, produced double mon-
sters by inverting a fertilized frog's egg between two glass plates, so that the

dark pole of the egg came uppermost. In 1895, Driesch and Morgan, by cut-

ting off a piece of the protoplasm of a ctenophore egg, prior to segmentation,

1
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without damaging the nucleus, produced the same half-embryo which ordi-

narily results from isolating the blastomeres of this egg. In 1S<S9, Boveri had
succeeded in fertilizing a non-nucleated piece of sea-urchin egg with the sperm
of another species, jiroducing an organism destitute of maternal characteristics.

Later, Jacques Loeb produced the fatherless sea-urchin and fatherless frog.

All this indicatefl that the protoplasm, rather than the nucleus, is the principal

Miient in the production and regulation of form (morphogenesis). H(>rbst

pointed out (1894-1901) that the formative and directive stimuli are usually

external in plants and internal in animals. From a number of facts of this

order, including the many novel experiments upon regeneration in adult marine
hydroids by Loeb, Morgan, Miss Bickford, and others, Driesch was led to

formulate his quantitative theory of cell-division, viz., that the "prospective
value" of any embryonic cell is simi)ly a function of its location; and that
protoplasm is a "polar bilateral structiu-e," capable of regulating its devclop-
nu>nt symmetrically in any of the three dimensions of space, also a "harmoni-
Kus equipotential system," having the same potency for development in all its

parts. From the totipotency of protoplasm, Driesch argued that its functions

can never be explained mechanically, since a machine, the smallest part of

which is identical in structure and functional capacity with the whole machine
itself, is unthinkable. The same sharp distinction which is made in mechanics
and patent law between a "tool" and a "machine" is, therefore, to be observed
l)i'tween a machine and a living organism or substance, since the former is

always a clumsy imitation of the latter, and never irice versa. If this point
were constantly observed by biologists, the superfine vitalism of Driesch
would soon dw^indle into a truism, for the eminent morphologist has latterly

invoked, as a substitute for the medieval vital principles, the old Aristotelian

"entelechies," which is again, only a petitio jrrincijni. Driesch has given up
experimentation to philosophize in the Cloud-Cuckoo-Land of "harmonious
I (juipotential systems," but his quantitative theory of the development of

the ovum had the advantage of being identical with the "epigenesis" of Wolff
and von Baer, while Roux's "mosaic theory" is only a modified form of the

old "preformation" hypothesis of Bonnet and HaUer. Roux, having become
enmeshed in these difficulties, devoted a great deal of labor to the task of ex-

tricating himself by means of "sage provisos, sub-intents and saving clauses."

Thus, two of the ablest experimental morphologists of recent times have lapsed

into scientific inactivity through the effect of their own theories.

The masters of physiology in the second half of the nineteenth

century were Helmholtz, Claude Bernard, and Carl Ludwig. In

the second rank come du Bois Reymond, Briicke, Goltz, Pfliiger,

Brown-Sequard, and, among the physiological chemists, Willy

Kiihne, Hoppe-Seyler, Salkowski, and Kossel. About the middle

()f the century, the physical principles of the Conservation, Trans-

formation, and Dissipation of Energy came into prominence, and
we may begin with the great mathematician and physician who
made these an essential part of physiological theory.

Hermann von Helmholtz (1821-94), of Potsdam, was of mingled

( lerman, English, and French extraction, and was educated as a

surgeon for the Prussian army. At the University of Berlin, he

came under Johannes Mliller and Gustav Magnus, and met such

younger men as Virchow, du Bois Reymond, Briicke, Kirchhoff

and Clausius. His inaugural dissertation dealt with the origin of

tierve-fibers from cells in the ganglia of leeches and crabs, which
lie had observed with a rudimentary compound microscope

1842). During his barrack life at Potsdam he published his
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oss;iy, Uchcr die KrIiaUuiKj di r Krajl (1S17), whicli established his

r(>putti1ion, altliough, at first, ai)i)reciate(l only by the inatheina-

tieian Jaeobi. In 1S49, Hehnholtz was appointed j^rofessor of

jihysiology and pathology at Kiniigsbcng, subsequently occupying

the chairs of anatomy and physiology at Honn (1855-58), physi-

ology at Heidell)erg (1858-71), and jiliysics at Berlin (1871-<)4).

The essay on the Conservation of Energy established the first law of tin r-

niodynaniics. viz., tliat all modes of enerfiy, as heat, lifiht, electricity, and all

chemical phenomena, are capable of transformation from oii(> to the other l)Ut

otherwise indestrnctible and imi)ossible of creation 4'liis had actually been
demonstrated for ])hysi()l(»fiical processes by the Heilbronn i)hysician, Robert
Mayer, and, for physical i)lienomena, by James Pn^seot .Jonle, in ISt'J, but

Hehnholtz p;ave it, universal ajjplica-

tion. During; the years lS.")()-.'32,

Clausius and Lord Kelvin esta})lished

the second law of thermodynamics,
which asserts that enertiy, in all its

modes, is continually flowing or tend-
ing to flow from states of concentra-
tion to phases of dissipation anfl never
otherwise. This was applied to all

physical and chemical jihenomena by
one of Helmholtz's pupils, the Vale
professor, Willard (hbbs (1S72-78),

of whose work Hehnholtz wrote an
appreciative study in 1SS2. That the
muscles are the main .source of animal
heat was demonstrated by Hehnholtz
in isolated preparations in 1S4S,' and,

in 1850-52,- he measured the velocity

of the nervous impulse with the pen-
dulum-myograph of his invention.

His invention of the ophthalmoscope, <

in 1851,^ made ophthalmology an
e.xact science, and it was followed by
his phakoscope and ophthalmometer
(1852). With the latter, he was able

to determine the optical constants and
explain the mechanism of accommo-
dation (1854), particularly the part

})layed by the lens. His great Hand-
book of Physiological Optics (1856-

67) is a permanent cla.ssic, containing
his revival of the Young theory of

color vision, which he regarded as a
special case of Miiller's law of specific nerve energies. The Tonempfindiingen
flS63) shows the same wonderful sweep and mastery, revealing, at the same
time, the accomplished musician. Never has the subject of acoustics been so

exhaustively dealt with, except, perhaps, in Lord Rayleigh's treatise. Among
other things which cannot be recorded here, Helmholtz also made an important
study of the mechanism of the tympanum and ossicles of the middle ear (1869),

which did much to elucidate the phenomenon of audition. After assuming the

Hermann von Helmholtz (1821-94).

1 Arch. f. Anat., Physiol, u. wissensch. Med., Berl., 1848, 144-164.

^Ihid., 18.50, 71; 276: 18.52, 199. See, also, E. Ebstein: Janus, Amst.,

1906, xi, 322.

3 Beschreibung eines Augen-Spiegels zur Untersuchung der Netzhaut im
lebenden Auge, Berlin, 1851.
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chair of physics at BcrHn and hccoiuiiifi (Hrct'tor of tho Physioo-Technical Insti-

tute at Chariot tcnbnrs in 1SS7, hcdovoted the rest of las Ufe to tho field in which

his true genius lay and in which he was only equaled, in modern times, by such

men as Clerk Maxwell and Lord Kelvin. In mathematical i)hysics, Helm-
holtz made contributions of the first rank to the principles of dynamics, hydro-
• U-namics, th(>rmodynamics, and electrodynamics. He investigated the spin

' r vortex motion of an ideal, frictionless fluid (1858-73), he introduced the idea

. >l the convection of electricity by moving material systems, and, in his Faraday
lecture of 1881, stated his belief that the chemical atoms are, in their ultimate

nature, electric. Independently of Gibbs, he defined the "free (available)

energy" of a chemical .system as the difference between its total (intrinsic)

energy and its molecular (unavailable) energy; and he was the first to intro-

duce' the idea that the "hidden motions" of material bodies are those of cychc

systems with reversible circular motions (as in the gyroscope or the governor
of a steam-engine), in other words, rotational stresses in the ether or "whirls of

( uergy." The CJibbs-Helmholtz equation, which asserts that the electromo-

t i\e force of a galvanic cell (the actual work it can do) is equal to its free energy

per electro-chemical equivalent of decomposition, is now one of the basic prin-

ciples of physical and physiological chemistry, containing, as Nernst says, "all

that the laws of thermodynamics can teach concerning chemical processes."

It was in Helmholtz's laboratory that Rowland investigated the properties of a

moving body charged with electricity, so important in coUoidal chemistry, and
that Hertz discovered the electric (Hertzian) waves, which led to wireless

telegraphy.

Yet, althoiio;h he stoofl at the summit of the highest department

of human thought, Hehnholtz never forgot that he was a physician.

"MecUcinc," he said, with pride, "was once the intellectual home
in which I grew up; and even the emigrant best understands and

is best understood by his native land." He even made a little

contribution to medical practice, the application of quinine sul-

phate to the nasal mucous membrane in hay-fever (18690. As a

lectm-er on "popular science," Hehnholtz was approached only by

Huxley, Tyndall, and Ernst Mach. His writings in this field have

an elevation and dignity, a genial command of vast resources, which

is peculiarly his own. In them one senses the personal nobility of

the scientific gentleman. Hehnholtz was of middle height, a man
of extremely serious, dignified manner, his head of Goethean pro-

portions, with fine, earnest eyes. With the sincere, he was abso-

lutely sincere and helpful. With shallow or trivial persons, he

was apt to invest himself with "the subtle ether of potential dis-

approbation," which, as some have testified, made them feel as if

they were dealing with the fourth dimension of space. He had the

northern tendency toward the impersonal, and this was mani-

fested even in his attitude toward religion. As to his ultimate

views of the great questions of life, death, and immortality,

Hehnholtz was inscrutal^le and gave no sign. And, in this

regard, his impersonal contributions to mathematical and phy-

siological science are a true expression of his strong and dignified

character.

1 Ueber das Heufieber, Arch. f. path. Anat., Berl., 1869, xlvi, 100-102.
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Kiuil du Bois Re5anond (lSlS-<)()), of Berlin, \hv foiindcM- of

niodcMii electrophysiology, was of Frcncli cxlraclion, ami hv wroto

ill Clernian with the (.-larily and ])recision coninionly associated with

the French language and hterature. Like Helinholtz, he was one

of Johannes IMiiller's pupils, and succeeded th(> latter as professor

of physiology at Berlin in 185S, holding the chair for the rest, of

his life. Here he added a new luster to th(^ Berlin Faculty, turn-

ing out many fine pupils, and supervising the construction of the

palatial Physiological Institute (opened November 6, 1877), the

best e(iuipi>ed laboratory of its kind in the world. The studies of

du Bois Reymond relate almost entirely to the physiology of those

muscle-nerve preparations which he did so much to introduce into

laboratory experimentation,

and his numerous investiga-

tions were twice printed in col-

lect ive form—in 1848-60 and

188:^. After the discovery of

muscular electricity by (ial-

vani, and of physiological teta-

nus by Volta, in 1792, there

was little done in electrophysi-

ology beyond the introduction

of the astatic galvanometer by

Leopoldo Nobili (1784-1834),

of Florence (1825); and the

t)rief investigations of Stefano

Marianini (1790-186G), and of

Carlo Matteucci (1811-68),

who introduced the word

"tetanize" (1838), and first

demonstrated the "rheoscopic

frog" effect, viz., that the mus-

cle of a muscle-nerve prepara-

tion will contract if its nerve be

laid across another contracting muscle (1842^ . Du Bois Reymond
introduced faradic stimulation by means of the interrupted (make-

and-break) current from the special induction coil which is called

after him (1849), made a thoroughgoing investigation of physio-

logical tetanus, and was the first to describe and define electrotonus

(1843), representing both conditions graphically by means of al-

gebraic curves.

In 1843 he discovered that there is a difference of potential between the

cut end of an excised muscle or nerve and the uninjured end, producing a cur-

Emil du Bois Reymond (1818-96).

1 Matteucci: Compt. rend. Acad. d. sc, Paris, 1842, iv, 797.
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rent which can be demonstrated with a galvanometer, by closing the circuit.

]lc wTongly inferred that this difference of potential exists in normal uncut
muscle, but Hermann has since shown that it is due to chemical changes in an
injured end. Since du Bois Reymond's time, a tetanic condition of injured or
uninjured muscle has been regarded as the summation of individual responses
evoked by rapidly succeeding stimuli. He showed that tetanized muscle
xii'ids an acid, resting muscle a neutral, reaction; that stimulation with a
((instant current has no effect upon nerve, and stated the "law of stimula-
tion," in virtue of which the excitation of nerve depends, not upon the inten-
.sity of the current, but upon the rapidity of its variation or upon maximum
variations in unit time. He believed that the "currents of rest" and other
electric phenomena which he found in mu.scle, nerve, and the glands, were due
to electromotive molecules of prismatic form, arranged in series end to end, un-
broken circuits being maintained by the fact that these tissues are all moist
conductors. He applied the same reasoning to the organs of electric fishes,

which he was the first to study in detail, and he .summed up his view by stating

that electrophysiological .stimulation is merely a pha.se of electroly.sis.

During; his long life, du Bois Reymond wrote many fascinating

essays and many fine biographical memoirs, in particular, his scien-

tific studies of the French materialists, Voltaire, La Mettrie, Di-

derot, Maupertuis; and of Johannes Miiller and Helmholtz, the

latter being the standard sources of information in regard to their

acliievements. These lectures are written with great verve and
espj'it, displaying wide culture, but are more loaded with erudition

than those of Hehnholtz. Two have attracted especial attention

—

those on the Limits of Natural Science (1872) and the "Seven

World-Riddles" (1880), in which their author professes a rigid

denial of final causes in regard to such problems as the natiu'e of

force and matter, the origin of motion, the origin of life, the pur-

poseful character of natural phenomena, the origin of sensation,

thought, and speech, and the freedom of the will, summing up his

view in the oft-quoted phrases, Ignorabimus, Diibitemus. In

person, du Bois Reymond was a man of middle height, of ruddy
countenance and energetic features, strong and athletic, with fiery

glance and lively gestures. He left two sons, both of whom be-

came well-known physicians.

The example of Helmholtz and du Bois Reymond gave an added interest

to the study of the physiology of muscle and nerve, and the special advance
that was made was in the introfhiction of new instrumental procedures. Many
of these, .such as the cosine lever, the myotonograph, and the improved thermo-
pile, were introduced by Adolf Fick (1829-1901), of Ca.ssel, a pupil of Ludwig's,
wlio wrote two important works on medical phy.sics (1856^) and on mechanical
jwork and h(>at-i)roduction during muscular activity (1882^). The method of

obtaining myograms, introduced by Schwann (1837) and Helmholtz (1850)
was vastly improved by Etienne-.lules Marey (1830-1904), of Paris, who
(Showed that, in order to avoid the errors from inertia and other causes, it is

I best to have a very light writing styl(> for the tambour (1860). Investigation
was also materially aided by such instruments as d'Arsonval's galvanometer,
Lippmann's capillary electrometer, Fick's ten.sion writer (1882), the ingenious

' Fick: Die medizinische Physik, Braunschweig, 1856.

- Fick : Mechanische Arbeit und Wiirmeentwicklung bei der Maskelthii-
tigkeit, Leipzig, 1882.

I I
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iuilirovcinonts of the Soaiidiniivian, Mujimis Mlix, for synchronous rocords of

isomt'tric and isotonic curves (1S*)2), licrnstcin's dilTcrcntial rhcotoinc (1S<K)),

Mosso's (Tfio^raph (.ISiH)'), for tlic study of voluntary muscular contractions
in man, and his myotonometer (ISUd). Photography was effect ively emi)loyed
hy Sir John Burdon Sanderson (1S2S-1 <)()")) ancl hy Julius Bernstein (lS:i*K-

1017) in measmin^ the time relations of the period of latent stimulation of

nniscle, which they reduced from the fij^ures Ilelmholtz fijave to about ().()();>.")".-

liernstein, one of du liois Keymond's best pupils, has also done important
work U|)on the tluTmodynamics of nniscular contraction (l'.)()2-()Sj. 'i'he

elT(>ct of veratrine ui)on muscular contract ioTi ("veratrinized muscle") was
first investigated by Kolliker (ISoti') and later by Hezold and Ilirt (1S(17).

\\'illy Kiihne proved that nuiscle plasma is coagulable (ISf)',)) and fluid within
the living fibcT (ISti:^). Ludimar Hermann investigated muscular metabo-
lism (1S()7), showing that there is increased elimination of Ci)> upon contrac-
tion. Angelo Mosso (1S4()-1910), of Turin, investigated muscular fatigue

with the ergograi)h (lS9()-9r'). and, by injection experiments with the blood
of a fatigued ;inimal, indicated that fatigue is due to a toxic ])roduct of nnis-

cular contraction (ISiK)-'). Auguste
Chauveau (1X27-1917) investigate<l

the heat and energy relations of

muscular worU (1S91), and Thoodor
Wilhelm Engelmann (1843-1909),
the mechanics and thermodynamics
of muscular contraction, illustrating

his theory by an artificial muscle
made of a violin-string. Some of

the best work on muscle was done
in Carl Ludwig's laboratory, in par-

ticular, H. P. Powditch's demonstra-
tion of the staircase phenomenon
(Trcpjtc) in smooth (h(>art) muscle
(187P), von Kries upon the effect of

tension upon the response of muscle
to stimuli (1880), and the work of

Ivronecker.

Hugo Kronecker (1839-

1914), of Liegnitz, Silesia, a

pupil of Helmholtz, Wundt,
Kiihne, Traube and Ludwig,

and professor of physiology at

Bern (1885-1914), has espe-

cially distinguished himself by his work on fatigue and recovery

of striped muscle (1871^), his proof that heart muscle cannot be

tetanized (1874^), his investigation of the mechanism of degluti-

Hugo Kronecker (1839-1914).

1 M0S.S0: Arch. ital. de bid., Turin, 1890, xiii, 124-141.

2 Sanderson: Jour. Physiol., Lond., 1895, xviii, 146. Bernstein: Arch,
f. d. ges. Phy.siol., Bonn., 1897, Ixvii, 207.

3 Kolliker: Virchow's Arch., Berl., 1856, x, 257-272.

« Mosso: La fatica, Milan, 1891.

^ Tr. Internat. Med. Cong., 1890, Berl., 1891, ii, 2. Abth., 13.

^Bowditch: Ber. d. k. sachs. Gesellsch. d. Wissensch., Leipz., 1871,
xxiii, 652-689.

^Kronecker: Arb. a. d. physiol. Anst. zu Leipz., 1871, 177-266.

* Kronecker: Ludwig Festschrift, Leipz., 1874, pt. 1, pp. clxxiii-cciv.
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tion (with S. J. Meltzer, 1880-83). his inventions of the phreno-

graph, the thermo-esthesiometer, the graduated induction coil, the

frog-heart manometer, and a perfusion-cannula, his studies of reflex

action, animal heat, innervation of respiration, and many other

things of importance. The classic experiments of Bowditch and

Kronecker on heart-muscle have led to the principle that the

heart's motto is "all or none," i. e., no matter what the stimulus,

it will either contract to the fullest extent possible or not at all.

Kronecker also investigated the importance of inorganic salts for

the heart-beat, the rationale of transfusion, and the physiology of

mountain sickness. He directed and assisted von Basch in the

first sph>-gmomanometric studies on human beings, and was in-

strumental in the foundation of Mosso's Monte Rosa Institute in

the High Alj)s, of the Hallerianum at Berne, and of the Institut

Marey at Paris. He was the soul of Ludwig's laboratory and a

lifelong promoter of cordial relations among scientific men (Melt-

zer). His American pupils include Meltzer, Stanley Hall, Gush-

ing, Mills, and H. C. Wood, jr.

The mechanics of locomotion was first investigated by the Weber brothers

ns.36), later by Samuel Haughton (1873), and along rigid mathematical lines

ii>- Christian Wilhelm Braune and Otto Fischer (1891-95). The idea of in-

\('sti<2:ating locomotion by serial (cinematographic) pictures was first suggested

1)\ tlic astronomer Janssen, who observed the transit of Venus in this way
(ls7si. The method was perfected and utilized by E. J. Marey (Le mouve-
nirnt, 1894) and by Eadweard Muybridge in his atlases of animals and of the

nude human figure in motion (1899-1901).

After du Bois Reymond, the most interesting investigations upon the

physiology of nerve were the discovery of the inhibitory power of the vagus
nerve by the \\'eber brothers (184.5); Helmholtz's measurement of the velocity

of the nerve current (1850-52), which was avowedly suggested by du Bois

Reymond's work; Eduard Pfliiger's monograph on electrotonus (1859), in

w liich he first stated the famous laws governing the make and break stimula-

tion of nerve with the galvanic current; the early work on the "excito-secre-

tory system," of Henrj^ Eraser Campbell of Georgia (1857), the Ritter-Rollet

jjhenomenon (1876); Angelo Mosso's investigations of the movements of the

l)rain (1876), his instrument for studying the cerebral pulsations and counting
the duration and degree of a sensation transmitted to the brain from without
ilS76i), which won him the prize of the Accademia dei Lincei; the studies of

mechanical irritation of nerve by Rudolf |leidenLain (1858), Robert Tiger-

stcdt (1880), and von Uexkiill ("nerve-shaker," 1895); Paul Criitzner on the

(ffect of chemical stimulation (1893); the investigations of Magnus Blix upon
tlie specific energies of the cutaneous nerves (1884-85), of Alfred Goldscheider

ui^on the temperature nerves (1884-85), and of Henry Head upon the effects of

injury and section of peripheral nerves and the mechanism of sensation and
(•(Tebration^ (190.5-18). Head's war studies have resulted in the discovery of

the "mass reflex," a diffuse and massive response to stimuli, a primitive de-

tVnsive reaction against T)ain, which had seemingly remained dormant until

thrown into relief by "shell-shock" and the gross injuries to the spinal cord
I'liaracteristic of the recent war.

1 Mosso: Arch, per le sc. med., Turin, 1876-7, i, 2.52-2.56.

2H. Head and G. Riddoch: Brain, London, 1918, xl, 217-231.

37
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Owe of \\\c uiDsl imporlniit ("xpciiiiiciits was the dcinoiisl ra-

tion of the iiul('fati^al)ili(y of nerve (1S<)()') hy Ilcnry Pickerinfj;

Bowditch (KS4()-1U11), of lioston, Massachusetts, who founded
tlie tirst physiolof^ical laboratory in the United States (1871),

HKule the first invest if^at ion of tlie Trcppc in heart muscle (1871),

showed that delphine will make the heart beat rhythmically (1871),

was a pioneer in investigatinfi; the growth of children (1877-90),

and did important work upon rcenforcement of the knee-jerk (1890).

BowiliU-h's proof that nerve cannot be tired out, was accomplished by
paralyzing tlie motor nerve-endings in the muscle, to ehminate the latter, and

Henry Pickering Bowditch (1840-1911).

stimulating the nerve at intervals, under artificial respiration, until the effect

of the drug wore off, when it was .seen, from the muscular twitchings, that, in

spite of the prolonged excitation, the nerve had responded and still responded
to the stimulus. Bernstein (1877) and Wedensky (1884) varied the experi-

ment by blocking off the nerve from the muscle by means of a galvanic current
(Wedensky effect^), and Maschek, in 1887, blocked the nerve by local applica-
tion of ether vapor to a part between the stimulated region and the muscle,
the nerve still responding after twelve hours' excitation.

Thus the initial experiment of Bowditch led in time to the idea

of anesthetic blocking of the nerve-trunks by Crile and Gushing,

which is one of the fundamental principles of recent surger3\

1 Bowditch: Arch. f. Physiol., Leipz., 1890, 505-508.

2 Wedensky: Centralbl. f. d. med. Wissensch., Berk, 1884, .xxii, 65-68.
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The whole subject of muscle-nerve preparations was exhaus-

tively treated in the Eledrophysiologie (1895) of Wilhelm Bieder-

mann (1854- ), and du Bois Reymond's studies upon electrical

fishes were continued by Gustav Theodor Fritsch (1887-90), Karl

Schonlein, and the late Francis Gotch (1887-95). The chemical

-ide of nervous activity has been investigated by William D. Halh-

l.urton (London, 1901), A. B. Macallum, and Menten (1906).

The starting-point of the neuron theory was the epoch-making

experiment of Augustus Volney Waller (1816-70), of Elverton

Farm, Kent. He showed that when a nerve is cut, the distal

stump (the axis-cyhnders, severed from the nerve-cells) will soon

degenerate, while the proximal stump remains relatively intact

(1850), from which he inferred that the nerve-cells nourish the

nerve-fibers. By the same method Waller showed that, if an

.Ulterior spinal nerve-root is severed, the degenerative changes in-

dicate that the nutritive centers of the motor fibers must he in

t he spinal cord, while, in the case of section of the posterior (sen-

se )ry ) roots, they are seen to lie in the posterior root gangha. These

experiments won for Waller the Montyon Prize of the French

Academy of Sciences (2000 francs) in 1856, and they have been

repeatedly confirmed by the observations of the histologists who
worked on the neuron theory. Some important observations on

old amputations, made by the late William Howship Dickinson

(1832-1913), of Brighton, England, in 1865, demonstrated that the

proximal stump of a severed nerve eventually undergoes atrophy.^

The theory that the functions of the brain can be localized in the cerebral

cortex was introduced in somewhat fantastic form by Franz Joseph Gall (1757-

1828) as organology or cranioscopy, and by his pupil, Johann Caspar Spurz-
heim (1776-1832), as phrenology, their joint researches appearing as a four-

volume treatise, with atlas, in 1810-19.^ This contained many really impor-
tant additions to cerebral anatomy and also the theory that the brain is a bundle
nf some twenty-seven (later 37) separate "organs," presiding over the different

moral, sexual, and intellectual traits of the individual, their size being propor-
tional to the preponderance of these traits and manifested on the surface of

the skull as protuberances. Gall's theory drove him out of Vienna, but two
medals were struck off in his honor in Berlin, and, hke Hahnemann, he died

rich in Paris. Spurzheim's propagandism led to the formation of secret phreno-
logical societies and phrenological journals in Great Britain and the United
States. The theory attracted the favorable notice of Goethe, who shrewdly
pointed out that the secret of its hold upon the popular mind lay in the fact

that it dealt with particulars rather than general propositions; in other words,
the folk-mind, even in fashionable people, was not unnaturally preoccupied
with the various cranial "bumps" which located the specific amativeness,
combativeness, philoprogenitiveness, etc., of the person in question. Ex-
ploited by quacks and charlatans, phrenology soon became an object of de-

rision among scientific men.

1 Dickinson: Jour. Anat. & Physiol., Lond., 1869, iii, 88-96, 1 pi.

2 Gall and Spurzheim : Anatomic et physiologic du sy.steme nerveux,
Paris, 1810-19.
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The first real advance, aftci' the ('xpcriiucnls of Moiirciis and

L(\<2;all()is, was also th(> most important on(\ viz., tlic work of

Caistav Fritsch (IS.SS-'ll) and llduard Hitzig ( 1S:^S-1<)()7), cstal)-

lisliin}!; tho electric excitability of the brain (1S7()'), which had been

doubted since the time of Klourens. Motor aphasia from injuries

or lesions in the !'e«!;ion of the third left frontal (lii'oca's) convolu-

tion had, indeed, been establisjied by Bouillaud (1825) and Broea

(ISGl), aTid localiz(Ml, epileptiloiin spasms from d(>finite cerebral

lesions had been desci-ilxHl by Hichai'd Bri<i;ht (1<SH()) and Huf!;h-

linf>;s .lackson (1875); but the experiments of Kritsch and Hitzifj;

upon the tlog's l)rain were the first to show that local bodily move-

ments and convulsions can be produced by stimulation of definite

areas in the brain, always identical in different animals of the same
species, and that, per contra,

removal of these an^as will

produce paralysis or loss of

function of the correspond-

\\\^ parts of th(^ body. These

observations were verified

and fin^atly extended l>y the

work of 8ir Davitl Ferrier

(1843- ), upon mam-
mals, birds, frofj;s, fishes, and

other creatures (1872-76-);

and the subsequent rechart-

inji; of the areas.

Horsloy and Schiifor fl884-
S<S) anrl Bcevor and Horsley
(1887-94) have tended to confirm
PVrrier's inference that the mo-
tor area of tlie cerebral cortex is

around the central sulcus of Ro-
lando. The special motor and

sensory, as well as the "silent" or inexcitable, areas were mapped out by the

labors of Flechsij; (iSTfi), Alunk (1.S77-S9), Bechtereff (1887), Fran(.-ois Franck
(1887), Gudden (collected in 1889), Henschen (1890-94), and Monakow (1891-
92), while the subject was most carefully considered on the clinical and patho-
logic side by Charcot and Pitres (1895).

Friedrich Leopold Ooltz (1834-1902).

The subject of the total functions of the cerebral hemispheres

and the spinal cord will always be associated with the name of

Friedrich Leopold Goltz (1834-1902), of Posen, one of Helmholtz's

pupils, who became professor of physiology at Halle (1870-72)

1 Fritsch and Hitzig: Arch. f. Anat., Physiol, u. wis.sen.«ch. Med., Berl,

1870, 300-332.

2 Ferrier: West Riding Lun. Asyl. Rep., Lond., 1872, iii. Functions of

the Brain, London, 1876.
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and Strassbvirp; (1872-1902). (loltz did important work upon

cardiac pressure, the mechanism of shock (Klopfversuch, 1862'),

and the functions of the semicircular canals (1870), but his most

teUinfj; exi)eriments were those upon the etfect of excision of the

brain and spinal cord in the frog (1869-72'-) and the dog (1874-

U()^). He showed how the decerebrated or "spinal" frog will hop,

swim, jump out of boiling water, croak like the frogs in Aris-

tophanes, and adjust itself mechanically to every stimulation, but

will otherwise sit like a mummy and, though surrounded with

food, die of starvation, because it is a spinal machine, devoid of

volition, memory, or intelligence; how, if the optic thalami remain

intact, the animal will show some intelligence in regard to its own'

nutrition and sexual instinct, and how ablation of the cerebral

hemispheres in the dog is followed by restless movements, vmin-

t(^lligent response to stimuli, and inability to feed itself or to

swallow. Similar experiments had already been made upon fish,

]iigeons, and smaller mammals by Rolando, Flourens, Longet, and

\'ulpian, but no one ever described the phenomena so carefully

and graphically as Goltz, who brought out the important fact that

the effects of decerebration are the more profound, the higher the

animal, as evidenced by amentia in man. The other experiment

excising the spinal cord) had to be performed with the greatest

dehcacy and care if the animal was to live; and Goltz's data showed

that, under these conditions, the muscles supplied by spinal nerves

are totally paralyzed, with a complete loss of sensation in the cor-

i-csponding parts, the viscera and blood-vessels lose their tone,

the power of adaptability to temperature and other environmental

changes is lessened, and perspiration abolished, although preg-

nancy, labor, and lactation can occur. Goltz's exposition of the

spinal" animal as a brainless mechanism which, in Bernard

Shaw's phrase, "blunders into death," and of the animal deprived

of its spinal cord as a conscious intelligence with lessened power of

coordination and adaptation, initiated much of the work of recent

times upon the complex reflexes of the body.

While du Verney had successfully excised the cerebrum and cerebellum

n()97), the earliest investigation of the cerebellar fvmctions was Rolando's

Sdf/f/io of 1809. This was followed by Flourens' classical experiments on the

jii-jeon aS22) and those of Lueiani upon the dog (1SS2-91), which brought out

the ataxic incoordination. Experimental excisions of fractional jiarts were

made by a host of observers, from Rolando and Magendie (m. Rolando lik-

ened the cerebellum to the Voltaic pile, in that it augments and reenforces the

voluntary movements initiated by the cerebrum, a view which was reiterated

and emphasized by Weir Mitchell (1869). Flourens introduced the ide.-i of

1 Goltz: Konigsb. med. Jahrb., 1862, iii, 271-274.

2 Goltz : Beitnige zur Lehre von den Functionen der Nervencentren deb

Frosches, Berlin, 1869; and Arch. f. d. ges. Physiol., l^onn, 1872, v, 53.

3 Goltz: Ibid., 1874, viii, 460; 1892, li, 460; 1896, Ixiii, 362.
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nervous ctKini illation, wliicli wasaKiiin (•iii])li;isi/.(cl hy .lolm ( '.ill I ),ilt()M ( ISdl ).

Hiijililiiif^s .lacksoii rc^iardcd the ccn'lx'lluin as the (•enter for conl iiiuous move-
ments, tlie cerehrum as tlie center for clianfiin;; movements. 'I'lie elTecl of ex-
cision of the medulla oltlonj^ata and jxtus \arolii was investifiated by Schrader
llSS7i. I{ohert W'iiytt found that removal of the anterior part of the corpora
(luadrifjemina abolishes reflex <!ontra(!iion of the pupil to li^ht (ITtiS), Ivan
Michailovic^h SetchenotT th(>U)j;ht, it, (Contained an inhil)itory center for tlie si)inal
reflexes (lS();i), and Charles S. Sherrington showed that a condition of "de-
cerebrate rigidity" obtains upon comi)lete transection (l,S()(>-<)7). The rela-
tion of the ()i)ti(^ thalamus to opposite-sided sensation, es])ecially in the eye,
was noted simultaneously by I'anizza and Josei)h Swan (ISfjd), ;ind brought
out, on the clinical and ])atholof;i<; ^^ide, in an im])ortant jjostmortem by I lunh-
linujs .lackson (IS?")'). The symi)athetio syst(>m was invest if^ated l)y Kriedricli
Wilhelm BiddiT (l,Slf)-94) and Alfred Wilhelm \'oll<mann ( lS()(")-77), who
showed that it is larf^ely made up of small, mediillated fibers orifiinatiiifi; from
the sympatht>ti(; and spinal fj;anf2;lia (1S42-); by Claude liernanl, Hrown-
S(5quard, Waller, and liudi^e, who demonstrated tlie elToct of .section and stimu-
lation of the cervical sympathetio (lsr)2-53); by Kolliker (ISSO) and other
mod(Tn histoloirists, who studied the structure of sympathetic cells l)y imjiroved
staining methods; by W. li. Gaskell, who studied visceral and vascular in-
nervation (1SS()); by J. N. Lansloy, wlio studied reflexes from svmpathetic
p;an<j;lia (1S94-') and defined the "autonomic .sy.stem" (1900); and'latterly by
Henry Head. Of special nerves, the vasu.s was invest i{j;ated by the Webers
(1845), Schmiedeberfj; (1871), and Caskoll (1882), th(> nerves of the heart and
chorda tympani by Carl Ludwig, the vasoconstrictors and vasodilators bv
Claude Bernard (18r)S), the dilator nerves of the i)erii)heral vessels by Carl
LudwifT (18()(i), the intestinal plexuses by Auerbach and Meissner (18()2), the
.secretory and trophic nerves of friends by H(>iflenhain (1878), the temjierature
nerves (1884) and n(>rves of cutaneous .sensation (1885) by Alfred Coldscheider,
the distributory fibers of the cranial nerves by Vulpian (1885), the erector mech-
anism by Eckhard (1863) and Gaskell (1887), the end-organ of the eighth
nerve by Julius Ewald (1892), the pilomotor nerves by J. N. Langley (1893),
and the nerve-endings for painful sensations by Max von Frey (1896).

The modern concept of reflex action was an outgrowth of the

cell theory, with its most important corollary, the neuron theory;
for it was through the labors of the different histologists and ex-

perimenters who worked on the latter, from Deiters to Harrison,
that the complex paths for transmitting impulses from nerve-cell

to nerve-cell were traced out and their morphological continuity
demonstrated. The initial data w^re the Bell-Magendie law of the

spinal nerve-roots, the law of Wallerian degeneration of nerve-
fibers after section, and Goltz's work on the effects of the excision

of large segments of the central nervous system. Tiirck's inves-

tigations of the cutaneous distribution of the separate pairs of

spinal nerves (1858-68) were of capital importance, as also the dis-

covery of the cerebral inhibition of spinal reflexes by Setchenoff

(1863*), and the investigation of such localized reflexes as the knee-

1 Jack-son: London Hosp. Rep., 1875, viii.

2 Bidder and Volkmann : Die Selbststandigkeit des Nervensystems, Leip-
zig, 1842.

3 J. N. Langley: Jour. Phy.siol., Lond., 1894, xvi, 410-440.
^ I. M. Setchenoff: Physiologische Studien iiber die Hemmungsmechanis-

men ftir die Refiexthatigkeit des Ruckenmarks im Gehirn des Frosches, Ber-
lin, 1863.
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jerk or the mechanism of deglutition. Under the neuron theory,

the simple reflex mechanism of external stimulus, afferent path,

nerve-center, and efferent path became converted into a "reflex

arc," requiring a sensory neuron centered in the ganglia of the

posterior spinal roots or the cranial nerves and a motor neuron in

the anterior horn of the cord or in the motor nucleus of a cranial

nerve. Even this complex was soon perceived to be only an ab-

straction, since an isolated system of nerve-cells, functionating

apart, is unthinkable. It became clear that most reflexes are com-
pounded or coordinated, and that the nervous system functionates

as a whole. This idea was specially developed by Charles Scott

Sherrington, who did a large amount of experimental work on all

phases of the subject. Sherrington was the first to investigate

the phenomena of "decerebrate rigidity" produced by transection

l^etween the corpora quadrigemina and the thalamus opticus (1896-

980, and of "reciprocal innervation" and reciprocal inhibition,

in virtue of which antagonistic muscles, e. g., flexors and extensors,

when under reflex stimulation, are so related that excitation of

one center is sunultaneous with inhibition of the other (1893-98^).

Sherrington expanded the theoretical concept of the "synapse,"

the separating surface which Foster postulated to exist between
two neurons or their terminations, to complete the circuit in the

reflex arc ; and he did much to develop the knowledge of reenforce-

ment and antagonism in simple and compound reflexes and of

coordination in successive (chain) reflexes. The whole trend of

liis teaching is to the effect that a reflex action is seldom an isolated

phenomenon, but one in which several reflex arcs are concerned,

so that the true function of the nervous system is to integrate the

organism, in the sense of giving it an individuality which is not

possessed by a mere collection of cells or organs.* No one has

handled this abstruse subject with more al:)ility than Sherrington,

and, in connection with his work, it is proper to mention the im-

portant experiments of Erb and Westphal (1875), Jendrassik

(1885), Weir Mitchell and Morris J. Lewis (1886), Lombard (1889),

Bowditch and Warren (1890), on reenforcement and inhibition

of the knee-jerk, of Sigmund Exner on reenforcement (Bahming)
of reflexes (1882), of Jacques Loeb on "chain-reflexes" (1899), and
of Pavloff on conditional reflexes (1912).

Exporimontal psychology began in Ernst Hoinrich Weber's laboratory,
and its modern phases are principally the work of Lotze, Fechner, and Wundt,

1 C. S. Sherrington: Proc. Roy. Soc. Lond., 1896, Ix, 415; and Jour.
Physiol., Lond., 1898, xxii, .379.

2 Proc. Roy. Soc. Lond., 1892-3, lii, .556-564.

' Sherrington: The Integrative Action of the Nervous System, New York,
1906.



.">SI lllsroUY OK Mi:i)l(INK

lludolpli llcnnanii Lotze (1S17-S1), of Bautzen, a iiu'dical ^^ladiiatc who went
oviT file inctapliysics and i)liiI()S(>i)liy, was t lie author of many important works
on analytic psycliolo^iy. in particular his M <ilicini.se/ic J'si/cliolof/ic, or I'sy-

I'liolofiy of the Soul (IS.")2). lie was a pioneei- in the in\'estifialion of space
percei)tion and in the scientific exi)loration of suhconscious states. The elabo-

rate analytics of .lung and the Freudian school are foreshadowed in such works
as J. C A. Hinnroth's treatise on lying (1S;J4), in which the concept of "patho-
logical lying" was, in ofTect, introduced, and Kussnuiul's investigations of the
psychic life of the newborn child (IS")!)).

Ciustav Theodor Fechner (1S()1-S7), i)rofessor of physics at Leipzig (lS;i<)-

~'t), who did nuich experim<'ntal and editorial work in physics and chemistry,
was perhaps the first after \\'eber to apply mathematical physics to the physiol-

ogy of sensation, and wrote the first treatise on psychophysics (1S6()'). He
made extendeil experimental studies of cutaneous sensation and muscular
sense, for example, his record of 24,o76 separate* judgments of weights; he
pointed out the personal or egotistic- nature of painful sensation, he followed
Weber in his investigations of the threshold limits of sensation, and stated

Weber's law in its modern form. In 1S3S lie first investigated the color phe-
ncmiena jjroduced by rotating di.sks with black and white sectors, and mention
can only be made of such optical novelties as his "side-window experiment"
and his "])ara(ioxical exp(>riment."

W'ilhelm Wundt (l<s;i2-192()), of Neckarau, Baden, was professor of physi-

ology at Heidelberg (1864), Ziirich (1874), and Leijjzig (1875) and founded "the

Institute for Exi)erimental Psychology in the latter city (1878). He wrote a
text-book of physiology (1865), and three enduring memoirs on muscular mo-
tion (1858-), sensor}' perception (1862'), and the mechanics of the nerves and
nerv(»-centers (1871-76''), which were the foundation of his futun; work. The
first of these is memorable for the famous "isotonic curves" produced by
muscle imder continuous and constant (amounting to continual) excitation,

which, as Burdon Sanderson says, have been copied into every text-book.

It also contains valuable researches on muscular action under drugs and after

transection of the nerves and spinal cord. The book on the nervous mechan-
ism deals with such matters as reaction time and reflex time through the spinal

cord and ganglia, and muscle sense. Wundt's contributions to psychology
proper are a long list, and include his Elements of Physiological Psychology
(18745), Logic (1880-83), Ethics (1886), and Comparative Psychology (1904^
10^). In 1883 he founded the Philosophische Studien, a serial devoted to ex-

perimental psychology and e])istemology.

Other noteworthy contributions to psychology are the measurement of

the velocity of the p.sychic impulse by Bonders (1868^), the monographs of

Duchenne (1862) and Darwin (1873) on the expression of the passions and
emotions, Stanlej^ Hall's study of Laura Bridgman (1879^) and his book work
on Adolescence (1904), Angelo Mosso's book on fear (La paura, 1884), the

work of G. J. Romanes, Jacques Loeb, C. Lloyd Morgan, H. S. Jennings
(Behaviour of the Lorver Organisms, 1906), Robert M. Yerkes (The Dancing
Mouse, 1907), and others on comparative psj'chology, of J. McKeen Cattell,

Hugo Miinsterberg, J. Mark Baldwin and others on experimental psychology,
and of Krafft-Ebing, Havelock Ellis, and Freud on morbid sexual psychology.

^ Fechner: Elemente der Psychophysik, Leipzig, 1860.

- Wundt: Die Lehre von der Muskelbewegung, Brunwsick, 1858.
' Beitrage zur Theorie von der Sinneswahrnehmung, Leipzig, 1862.

• Untersuchungen zur Mechanik der Nerven und Nervencentren, Erlan-

gen, 1871-76.

5 Grundziige der physiologischen Psychologic, Leipzig, 1873-74.

* Volkerpsychologie, Leipzig, 1904-10.

^Donders: Arch. f. Anat., Phj^siol. u. wissensch. Med., Leipz., 1868,

657-681.

«Hall: Mind, Lond., 1879, iv, 149-172.
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Much of our knowledge of the cHgestive and vasomotor sys-

tems was developed by Claude Bernard (1813-78), the greatest

physiologist of modern France, who was born in the village; of

Saint-Juhen (Rhone), where his father was one of the many vine-

growers and wine-makers of this region. A chorister and pupil of

the Jesuits of the college at Villefranche, young Bernard was driven
by straightened family circumstances to become a pharmacist's

assistant at Lyons. Sharing the romantic aspirations of the youth
of his time, he turned his attention to literature and wrote "La
Rose du Rhone," a vaudeville comedy, which was produced with
some success, and "Arthur de Bretagne," a five-act tragedy which

Claude Bernard (1.S13-7S).

ivas long afterward handsomely printed (1886). With the latter

n hand, he went up to Paris to consult the critic Saint-Marc
jrirardin, who saw the merits of his work as a dramatic poet, but
»hrewdly advised him to study medicine as a surer means of

gaining a livelihood. This advice was the turning-point in Ber-

lard's career, for it brought him into close; contact with Magendie,
vho directed his genius into its proper channels. ^Magendie, after

hree or four demonstrations of Bernard's superb talents, an-

lounced, with characteristic generosity, "You are a better man
han I." As compared with Magendie, who often experimented
it haphazard, like one groping in the dark. Bernard's attitude to-

ward scientific investigation is best summed up in his own words:
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"Put (ilT your imafiiiiatioii, as you taUc olT your ovorcoat, wh(>n you niter
tho lal)oratory; l)ut put it on again, as you do your overcoat, wlicn you Icavo

tlu" laboratory. li('for<> tlH> cxijcriini'iit and between wliiles, let your imagina-
tion wrap you round; put it right away from you during tlie experiment itself

lest it hinder your observing power.
"

All of Bernard's greatest discoveries were based upon acci-

dentally discovered facts, which he used as clues to larger results

through his wonderful power of thinking physiologically. It

came to be said of him that he was no mere physiologic experi-

menter, but "physiology itself."^ Like Magendie and Johannes

Miiller, he made his bow to "'vitalism," but he gave it the widest

possible berth. Where Magendie had left medicine "une science

a faire,'^ Bernard boldly advanced to the position that the chief

aim of physiologic experimentation is to throw light upon morbid
conditions. He is the founder of experimental medicine, or the

artificial production of disease by means of chemical and physical

manipulation.

In 1843, he discovered that cane-sugar, when injected into the veins,

appears in the urine, but not if treated wuth gastric juice prior to the injection.

This was the starting-point of his investigation of the glycogenic function of

the liver. He arrived at this by the accidental discovery of sugar in the hepatic
vein of a dog fed upon sugar, whence he proceeded to experiment with a dog^
fed upon meat, with the same results, and published his papers in 1848-50.
By 1857 he had, through a number of ingenious experiments, established the
glycogenic function of the liver upon a permanent basis, and had succeeded
in isolating glycogen. ^ The fact that this substance could be obtained, seen

as such and experimented with was more potent even than Wohler's work in

establishing the fact that the animal body can build up chemical substances
as well as break them down. Furthermore, Bernard made it clear that the
glycogenic function of the liver is in the nature of an "internal secretion," a
term which he first introduced. "This," says Foster, "at one blow, destroyed
the then dominant conception that the animal body was to be regarded as a
bundle of organs, each with its appropriate functions." In 1849, Bernard
made his celebrated discovery that a puncture (jnqure) of the fourth ventricle

of the brain in dogs produces temporary diabetes.^ Equally important for

the physiology of the digestive system was his work on the pancreatic juice

(1849-56*). Up to the time of Bernard, gastric digestion was the whole of

digestive phy.siology. Eberle, in 1834, suggested that the pancreatic juice

emulsifies fats, and Valentin, in 1844, showed that it acts upon starch, but
this was all that had been done and even this was not generally known. Ber-

nard cleared up the whole subject. He showed that "gastric digestion is only

a preparatory act," that the pancreatic juice emulsifies the fatty foods passing

through the intestines, splitting them up into fatty acids and glycerin; and
he demonstrated its power of converting starch into sugar and its solvent

action upon the proteids undissolved by the stomach. Bernard put the experi-

1 "Ce n'est pas un grand physiologiste : c'est la physiologie meme." J.-

B. Dumas.
2 Bernard: Compt. rend. Acad. d. sc, Paris, 1848, xxvii, 514; 1850, xxi,

571. Arch. gen. de med., Par., 1848, 4. s., xviii, 303-319.

3 Ibid., 1855, xli, 461-469; 1857, xliv, 578, 1325.

* Compt. rend. Soc. de biol., 1849, Paris, 1850, i, 60.

* Arch. gen. de med., Paris, 1849, i, 60-61. Compt. rend. Acad. d. sc,

Paris, 1849, xxviii, 249-253; 1856, suppl., 379-563, 9 pi.
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mental pancreatic fistula upon a working l)asis. His third great achievement
was his exposition of the vasomotor mechanism (1851-531). In 1840, Henle,
as we have seen, demonstrated the existence of smooth muscle in the endo-
thehum of the smaller arteries; and, in I84t), KoUiker showed that such in- "

voluntary niusclc^s are made up of small, spindle-shaped cells. The term "vaso-
motor" was first employed by Benedikt Stilling, in 1840, as a hypothetic desig-
nation of the nerve filaments sup])lying the blood-vessels. B(>rnard started
out with the itlea that the nervous system sets up chemical changes producing
animal heat. On dividing a rabbit's cervical sympathetic nerve (1851), he
found, instead of the expected fall in temperature, a sensible rise (4°-6° C.) and
a marked increase in vascularity of the ear, but he left it an open question
whether the congestion was the cause or the effect of the increased tempera-
ture. In August, 1852,- Brown-Scquard, then residing in America, showed
that galvanism applied to the sui)eri()r part of the divided sympathetic really
causes contraction of the blood-vessels and a fall of the temperature on that
side, whence he inferred that the effect of section of the sympathetic was to
paralyze and dilate the blood-vessels. Bernard performed the same experi-
ment independently, in November, 1852, and similar results were obtained by \
Waller and Budge, in 1853. In 1853, Bernard shut off the circulation in the
ear by ligating two of its veins, and, finding the same rise of temperature upon
section of the sympathetic, argued that the latter controls the temperature
relations, a view which he held to the end of his life. In 1858, he demonstrated
that the sympathetic is the constrictor nerve and the chorda tympani the
flilator of the blood-vessels. The discovery of vasodilator and vasoconstrictor
nerves^ completes his work on the circulation. Among his lesser achievements
are his experiments with curare (1850-56''), in which, by paralyzing the nerve,
he demonstrated the independent excitability of muscle, thus giving the class-
ical proof of Haller's doctrine of specific irritability; his investigations of car-
bon monoxide poison (1853-58*), showing that it displaces the oxygen in the
red blood-corpuscles; and his studies of the "paralytic secretions" occasioned
by .section of glandular nerves (1864^). In the Army Medical Museum at
Washington may be seen the historic table upon which Magendie and Ber-
nard performed their experiments.

During the later years of his hfe Bernard expounded and ex-

tended his doctrines by means of courses of lectures at the College

(1(^ France and the Sorbonne, in jiarticular those on experimental

pliysiology (1855), the effect of poisonous substances and drugs
( 1(S57), the physiology and pathology of the nervous system (1858),

the liquids of the organism (1859), experimental pathology (1872),

;in('sthetics and asphyxia (1875), and operative physiology (1879).

The last of these reveal the unapproachal)le master in the tech-

iiiciue of experimental procedure, and all of them the accomplished
man of letters, who began his career as a poet and dramatist,

scattered through his writings are many luminous aphorisms which
ire to medicine what the "Pensees" of Vauvenargues and Joubert
lie to literature, in that they deal, as never before, with the high

iCompt. rend. Soc. de biol., Paris, 1851, xxxiii. 163; 1852, xxxiv, 472;
cxxv, 168; 1853, xxxvi, 378.

2Brown-Sequard: Med. Exam., Phila., 1852, viii, 481-504.

' Compt. rend. Acad. d. sc, Paris, 1858, xlviii, 245; 393.

* Compt. rend. Acad. d. sc, Paris, 1850, xxxi, 533; 1856, xliii, 825.

5 Compt. rend. Acad. d. sc, 18.58, xlvii, 393.

« J. de I'anat. et physiol., Paris, 1864, i, 507-513.
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callini;-. the lionorahic aims aiid aspirations of tlio scnontific phys-

ician. In tli(> early days, Bornard was looked upon askaiico as a

nuMc vi\is('ct()r of animals, and ho relates that he owed nmch im-

munity from persecution to an accidental friendship with a police-

commissioner, in whose district he was afterward careful to pitch

his tent. For the same reason, he was not happy in his married

life, even his daughters becoming estranged from him through his

wife, who had no sympathj'^ with his genius, and was soured by the

fact that he did not become a successful practitioiKM*. But honors

came in due course. A special chair of g(>neral i)hysiology was

created for him at the Sor-

bonne during Magcndie's

lifetime; and, in 1855, he

succeeded the latter as full

professor of physiology at

the College de France, and

was admitted to the Acad-

emic FranQaise in 1868.

Napoleon III was so fas-

cinated with his personal-

ity that he gave him two

fine laboratories at the Sor-

bonne and the Museum
d'Histoire Naturelle, and

made him a senator in

1869. Among his friends

were Duruy, Gambetta,

Pasteur, Rayer, Davaine,

St. Claire Deville, Berthe-

lot and Renan, who suc-

ceeded to his fauteuil in the

French Academy. Claude

Bernard was tall and im-

posing in presence, with a noble brow and a countenance express-

ing depth of thought and kindliness of feeling. "As he walked

the streets, passers-by might be heard to say, 'I wonder who that

is? He must be some distinguished man.' "

Of Bernard's pupils, Willy Kuhne (1837-1900), of Hamburg,
professor of physiology at Amsterdam (1868-71) and Heidelberg

(1871-1900), is memorable for his investigation of the peripheral

end-organs of the motor nerves (1862), of hemoglobin (1865), of

the digestion of proteids by the pancreatic juice (1867^, of the

proteolytic enzyme in the pancreas, which he called trypsin

Willy Kiihne (1837-1900) . (Boston Medical
Library.)

1 Kiihne: Virchow's Arch., Berl., 1S67, xxxxi, 130-174.
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(1876'), of the cleavage of the albumens in gastric and tryptic

digestion (1877-), of rhodopsin, or "visual purple," and the "chro-

niophanes" of the retina (1877'') ; of the electrical storms in a muscle

stimulated under pressure, and its power to excite another muscle

compressed with it (1888^), and particularly the remarkable series

of chemical studies of the intermediate products of peptic and in-

testinal digestion which he carried on with his pupil, Russell Henry
Chittenden (1856- ), of New Haven, Connecticut, many new
substances being isolated and named for the first time by these in-

vestigators (1883-88^). Ktihne was a man of infinite resource in

experimentation, notably in his "optograms," or photographs

made directly on an excised retina, and his use of pancreatic fer-

ments as a reagent in histology.

Paul Bert (1830-86), of Auxerre, Bernard's favorite pupil and his suc-
cessor at the Sorbonne (1868), spoiled a brilliant scientific career by mixing in

politics. He was fiercely radical and anticlerical, and, being sent by Gambetta
a- consul general to Tonkin in 1886, died there of dysentery shortly after. He
discovered an unanalyzed substance in the mammary gland (1879), but his best
work was La Pression B(ironuiriqi(c (1878), a bundle of scattered essays dealing
with the gases of the blood, caisson disease, and particularly with the toxic
effects of oxygen at high pressure. In prosecuting these experiments, Bert
induced three balloonists to make a high ascen.sion, armed with bags of oxygen,
ami only one survived the attempt. The theory of the glycogenic function was
H'liiially opposed by Frederick William Pavy (1829-1911), whose work will be

usidered in relation to internal medicine.

In connection with the work of Bernard, we may follow the

modern developments of the physiology of digestion, of metabo-
lism, and of the ductless glands.

The classical description of the mechanism of the act of deglutition was
'iiven by Magendie (1817^), who described the three stages in the passage of
inud through the mouth, pharynx, and esophagus. He thought that the
piincipal coefficients of the motor power were the constrictor muscles of the
[iliarynx, but it was afterward shown by Hugo Kronecker (1839-1914), of Bern,
iiid Samuel James Meltzer (18.51-1921 ) that the swallowing reflex is a complex
oordinated mechanism, depending mainly upon the mylohyoid and hyoglossal
Miuscles (1880-83^). The essential reflex character of the acl was demonstrated
III 1876 by Angelo Mosso (1846-1910), of Turin, who showed that, even after
Mction or ligation of the esophagus, the peristaltic wave from the phar\Tix
rt ill, in time, be taken up on the lower side of the gap by means of the nerve-

1 Verhandl. d. naturh.-med, Ver. zu H(>idelb., 1874-77, n. F., i, 194; 2.33.

- Ibid., 23().

^Untersuch. a. d. i)hv.sioI. Inst., IIeid(>lb., 1S77, i, 1.5; 10.5; 109; 119;
}.").5.

^Ztschr. f. Biol., Munich, 1888, xxiv, 38.3-422.

*Kuhne and Chittenden: Zeitschr. f. Biol., Munich, 1883, xix, 160; 1884,
^\. 11; 1886, xxii, 409; 423; 1888, xxv, 3.58.

* Magendie: Precis elementaire de physiologie, Paris, 1817, ii, .58-67.

Hvronecker and Meltzer: Arch. f. Physiol., Leipz., 1880, 299; 446;
1NS3, Suppl.-Bd., 328.
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supply and pass to the stoinadi, while section of the nerves will abolish the
reflex coinph'tely.' Tlie movements of the stomach were first, studied in

itilu hv \\ illiam H(>aiimont, and more accin-atcly by Walter Bradford Cannon^
(1S71- ), of \\'isconsin, who studied tliem with the Uoenlfj;(>n rays, after inges-

tion of bismuth (ISi)S). That the stomach is, like the heart, an automatic
motor mechanism, independently of the nervous niechanisin which adjusts its

function, was shown by the obserA'ations of llofmeister and Schiitz upon the

mov(>ments of an excised stomach kept warm (ISSd); l)y Rud. Ileidenliain; by
W. B. Cannon, at Harvard (1900), who i)rovod that the gastric movements
and secretions continu(> imabat(>d after section of the extrinsic fibers of the

vapus and splanchnic nerves; and latterly in the "visceral orf>;anism" which
Alexis Carrel has kejtt alive in an extravital culture-medium (1912). Cannon
has also stucHed the mc'chanics of difi;estion in surgical conditions and at'ter

sur<rical operations (liK)")-*.)). "^Fhe mechanism of voniitin^z; was first described

by Majiendie (ISbJ), who thoufiht that the sole afz;ent was the contraction of

the abdominal muscles. Later investigations have shown that he was only
half right, the act being a comj)licated reflex in which the walls of the stomach
play an equal j)art. After the time of Front and Beaumont, it was contended
by Claud(> Bernard and Barreswil, Lehmann, and others, that the free acid of

the gastric juice was, in reality, lactic acid, but this was finally set at rest by
the laborious analyses of Bidder anrl Schmidt (1S52), which proved that nor-

mally the gastric juice always contains hydrochloric acid in excess. Briicko
(1S72) and others had shown, however, that- during carbohydrate digestion,

starch can be converted directly into lactic acid in the stomach, probably
through the action of the lactic acid bacillus. The hydrochloric acid in the

stomach was shown by Voit (1869) and Cahn (1886) to be d(>rived from the

chlorides in the blood-plasma. In regard to the mechanism of its formation,
the ditTerent theories advanced by Maly, Gamgee, and others are still sub

judice. The histologic changes in the gastric glands during secretion were
studied by Heidenhain (1878), and intravitally by J. N. Langley (1880). The
stages of conversion of proteids into peptones in the stomach were first de-

scribed by Meissner (1859-62), and more exhaustively and finally by Willy
Kiihne (1877).

The movements of the intestines were .studied by Carl Ludwig (186P),
who described the swaying motions {Pendelbewegungen) between the intervals

of peristalsis; by W". B. Cannon, who observed the latter by means of the

Roentgen rays (1902''), and by Bayliss and Starling, who described peristalsis

as a reflex through the intrinsic ganglia (1899^). That the peristaltic wave is

in one direction and due to some definite arrangement in the intestinal walls

was proved by Franklin F. Mall, who cut out a piece of the gut and reversed

it in situ, producing intestinal obstruction from accumulation of food above
the .section (1896^). In 1912-13, Roger Glenard made cinematographic studie.s

of the intestinal movements, normally and under the action of purgatives, by
isolating the entire tract, excised from a rabbit, and keeping it active in a con-

stant perfusion of Locke's solution.^ The intrinsic nerve plexuses were de-

scribed by Auerbach and Meis.sner. Ffltiger, in 1857,^ showed that stimulation

1 Mosso, in Moleschott's Untersuch. z. Naturlehre (etc.), Frankf., 1876;

xi, 331-349.

2 Cannon: Am. Jour. Physiol., Bost., 1898, i, 359-382.

3 Ludwig: Lehrbuch der Fhysiologie, 2. Aufl., 1861, ii, 615.

4 Cannon: Am. Jour. Physiol., Bost., 1901-2, vi, 251-277. Also, "The
Mechanical Factors of Digestion," London, 1911.

6 W^ M. Bayliss and E. H. Starling: Jour. Physiol., Lond., 1899, xxiv, 99.

6 Mall: Johns Hopkins Hosp. Rep., Bait., 1896, i, 93.

' Glenard : Les mouvements de I'intestin en circulation artificielle, Paris

thesis (Faculte des sciences), 1913.

'Pfliiger: Ueber das Hemmungsnervensystem fiir die peristaltischen

Bewegungen der Gedarme, Berlin, 1857.
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of the splanchnic nerves inhibits the intestinal movements. The net result of

investigation goes to show that the intestines, like the stomach, are an auto-
matic mechanism which is regulated by, but not dependent upon, the extrinsic

nerves. Similar conclusions in regard to the rectal functions have been reached
through the experiments of Goltz upon dogs deprived of the spinal cord (1S74),

a!i(l the .skiagraphic observations of Hertz (1907). In 189.5, it was shown, by
( I. il. I'\ Nuttall and H. Thierfelder, that healthy animal life and perfect diges-

tion ;ire possible without the presence of bacteria in the alimentary canal.

Harvey Gushing showed that, above and below the ileum, the intestines are

relatively free from bacteria, and that the intestinal tract can be sterilized by
fasting (Welch-Festschrift, 1900). Our knowledge of the chemistry and his-

tology of intestinal absorption is largely due to the work of Kiihne (1S77),

Heidenhain (1888-94), and Pavloff and his pupils (1897). What we know of

the functions of the liver and pancreas will always be associated with the great

^ame of Claude Bernard. His pupil, Willy Kiihne, as we have seen, worked
lilt the cleavage changes of the proteins in the stomach and intestines, but,

T'fore him, Purkinje and Pai)penheim had noticed the proteolytic power
)f pancreatic extracts (18.36), and Lucien Corvisart, in a long series of re-

earches (1857-63'), had shown that proteids are converted by the pancreatic

nice into the ordinary digestive products, at the temperature of the body,
.nd in alkaline, acid, or neutral media. This corrected the error of Claude
Jernard, who supposed that pancreatic proteolysis cannot take place without
he previous action of bile. The sugar-forming ferments of the salivary glands
nd pancreas were investigated by the pathologist, Julius Cohnheim (1863^).

'tyalin was isolated by Mialhe (184.53), trypsin by Kiihne (1876''). The de-

ivatives of bile were studied by Thenard (1809), Gmelin (1826), Plattner, who
rst obtained "crystallized bile" (1844), and particularly by Adolf Strecker

1822-71), who showed that Plattner's crystals were a mixture of the sodium
ilts of glycocholic and taurocholic acids, which, treated with acids, yield the

'mino-acids, glvcocoU and taurine, with cholic acid as a common product
'848-49''). Bilirubin was first isolated by Heintz (1851); biliverdin, by
•rzdius (1840), who confused it with chlorophyll, and by Valentiner, who
-t obtainerl it in crystalline form (18.59). Urobilin was discovered in the
me by Max Jaffe (1840-1911) in 1868. Austin Flint, Jr. (1836-1915), in

^t)2, claimed that cholesterin is removed from the blood by the liver and
Ischarged from the bocly as stercorin, but Naunyn and his pupils have as-

;imed it to be a product of the gall-bladder and ducts and not of the liver-

lls (1892). The common bile-tests were introduced by Gmelin (1826),
•ttenkofer (1844), Ottomar Rosenbach (1876), and Paul Ehrhch (1883).

! Recent knowledge of the relation of the nervous system to the

livary, gastric, and pancreatic secretions is mainly due to the

ork of the physiologists of the Russian school, in particular Ivan

'trovich Pavloff (1849- ), of the Ryazan Government, who,

1904, was awarded the Nobel prize for his investigations.*^

pupil of Heidenhain and Ludwig, he became director of the

istitute for Experimental Medicine at Petrograd in 1890. The

1 L. Corvisart : Collection de memoires sur une fonction peu connue du
ncreas, Paris, 1857-63.

= Cohnheim: Arch. f. path. Anat., Berl., 1863, xxviii, 241-253.

3 Mialhe: Compt. rend. Acad. d. sc, Paris, 1845, xx, 6.54; 1483.

* Kiihne: Verhandl. d. naturh.-med. Ver. zu Heidelb., 1876, n. F., i, 190.

* Strecker: Ann. d. Chem. u. Pharm., Heidelb., 1848, Ixv, 1; Ixvii, 1:

\9, Ixx. 149.

^ Collected in his "Le travail des glandes digestives" (Russian text, St.

Itersburg, 1897. French translation, Paris, 1901).
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success of PavlolT's (^x]H'riiiuMits was iiiaiiil\- due to certain im-

provements which he and liis |)U|)ils made in the operative produc-

tion of gastric and panci-(>atic fisluhr.

As early as IS.VJ. Uiildi r and Scliniidt had rcijortcd that tlic sif^ht of food
will produce a ('oi)ious (low of jjastric juice in ;i nastrostoinized dofi, and Kichct,

in 1S7S, had ol)lained a similar elTect in a patient who liad to he fed throuf:;li

a ga.stric fistula, on account of a stricturecl esophagus. Heidenhain failed to

olitain this result in a fistulized dog, whence it was inferred that he had in

some way damaged the nerve connections in ])re])aring his fistula (18cS0).

PavlofT imiirove(l the Heidenliain fistula by keeping the nerve-sujjply intact,

and so standaridzed it for modern procedure. In addition, he s(>\'ere(l the dog's

esophagus in such wise that swallowed food might he dischai'ge(l at the upjxT
opening, and unswallowed food ingested into the stomach at the lower. Three
sets of experiments were then possible: The dog might he allowed merely to

see or smell tlH> food, a Barme-
cide feast wliich Pavloif called

"p.sychical feeding"; or, the ani-

, ^,. mul might chew the f(K)d which
passed through the esoj)hageaI
opening, constitiiting a sham
m(>al iSrlicinfutUrung) ; or, a true

feeding might be obtaiiuHl by
introducing the food through the
lower stoma of the es(>i)hagu.s.

In the first two instances, the
effect of smell, sight, taste, chew-
ing, and swallowing was such
that a copious and continual gas-
tric- secretion—as much a.s 700
c.c. in five or six hours—was ob-
tained without the introduction
of anv food into the stomach.
Pavloff called this effect a
"p.sychical secretion." He next
showefl that severing thesplanch-
nic nerves does not affect the

j)henomenon, but section of both
vagi will abolish the reflex .secre-

tion, and direct stimulation of

the peripheral ends of the cut
vagi will, after a short inter-

val, i)roduce it again. This proved that the gastric secretion is regulated
by the vagus. Under the third condition set by PavlofT, mere mechanical
stimulation of the stomach by the introduction of food through the esophageal
opening, while the dog is asleep or inattentive, does not necessarily stimulate
secretion, contrary to received opinion. Chischin, PavlofT's pupil, found that,

when the psychical stimuli are shut off in this way, the amount of secretion
varies with the kind of food, being positive for meats and peptones generally,

and negative for other substances, which, when eaten, might cause a psychical
.secretion (lS94i). By means of a special pancreatic fistula, PavlofT was able

to indicate that the secretory fibers of the pancreas are in the vagus nerve.

In 1895, Dolinsky found that the introduction of acids into the duodenum
causes a flow of pancreatic juice, from which it is inferred that the acid in the

gastric juice sets up this secretion, probably through the production of the

hormone which Bayli.ss and Starling call secretin (1902). ChepovalnikofT,
another Pavloff pupil, discovered that pancreatic juice from a fistula acquires

a powerful solvent action on proteids from contact with the duodenal mem-

Ivan Pctn.vicl, l';i\lMti l,s4'.>- )•

' See Chischin's St. Petersburg dissertation, 1894.
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brane or its extract, and the latter Pavloff assumed to contain a special enzyme,
'•cnterokinase," which activates the pancreatic juice (1899'). In his later work
on "conditional reflexes" (1912), i. e., on the effect of specific sensory or psychic
stimuli on reflex actions, Pavloff showed that a musical note, a bright color, a
stiong odor, or a skin stimulus will, if associated with the sight of food, avail
of itself to cause salivation, but that the flow of saliva at the sound of a given
note will cease if the note be raised or lowered even by a quarter-tone.

The scientific study of metabolism has been divided by von
Noorden into three stages: First, the quahtative period, inaugu-

rated by Liebig and Wohler, in which the end-products of animal
metabolism and the conditions of their formation were determined.

Second, the quantitative period of von Voit and von Pettenkofer,

in which food values were carefully studied in dietetic tables and
the balance of nutrition determined, after which the thermody-
namic relations of metabolic processes were calculated in terms of

heat and energy units. Third, the recent era of the study of the

intermediate products of metabolism, which is again qualitative,

but already in process of becoming quantitative. The earlier

('xi)eriments were concerned mainly with urinalysis and measure-
ment of intake and output; now they are concentrated upon inter-

pretation of tissue activities in terms of calorimetry and respiratory

metabolism or gas interchange (Du Bois). The initial experi-

ments in metabolism were all quantitative, viz.,. Sanctorius'

efforts to measure his own "insensible perspiration" on the steel-

>ai-d, and the attempt of Lavoisier and Laplace to establish an
equation between the quantity of heat formed in the body of a

mammal and that formed in a burning candle, assuming the

quantities of carbon dioxide formed to be identical in both cases.

The latter has been signaHzed by Jacques Loeb as the foundation

)f scientific biology.- All of Lavoisier's work on the exchange of

i;ases in the lungs belongs, in fact, to the subject of metabolism,

111 the strict modern sense.

During the early period, Magendie was the first to emphasize the impor-
.1 nee of the nitrogenous substances in the organism. Prout divided food-stuffs
iito the saccharine, oily, and albuminous, from the fact that milk, nature's
< uly-made perfect food, is made up of these ingredients. Next came the work
t Iviebig and Wohler on urea and uric-acid compounds, in particular Wohler's
\iitheses of urea (1828) and hippuric acid (1842). Liebig was the first to
lassify the organic food-stuffs and the processes of nutrition (1842). He held
liiit oxygen is the principal chemical coefficient in living processes, that muscu-
;ir work is rlone at the expense of albumen, that fat can be formed in the body
rum albumen or sugar, and, like Claude Bernard, he believed that food-stuffs

lave to be changed into physiologic albumen before thev can be utilized in
111' body. The embryologist Theodor Ludwig Wilhelm Bischoff (1807-1882),
if Hannover, was the first to demonstrate the pres(>nce of frc(> CO, and oxygen
II the blood (1837), studied the urea as a measure of metabolism (1842), and

1 N. P. Chepovalnikoff : St. Petersburg dissertation, 1899.

2 J. Loeb: The Mechanistic Conception of Life, Chicago, 1912, pp. 4, 5.

38
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(with Voit) the laws of nutrition and inaiuliim in (•arnivora (1800). Tho Alsa-
tian rli(Mnist, l^oiissinKault, first attempted to tahiilatc th(> nictal)()lic intake
and onlput in dilTerent animals ( 1S;{")-1I)), and (witii Dumas) delined an anim.il

as an oxidizinji, a jilaiit as a reducinj;:, apparatus (lS4t). BiscliolT's assistant,

Carl von Voit (,l''^''^l-l*>l)''^)i <'f Anilx-rn, made many interestiiifz; studies on
dietetics, i)articularly in his IIandl)ook of the Ph.ysiolofry of MetahoHsm in

Nutrition (ISSl), whieli introduced new metliods of determining!; the intak<'

and outjjc) in tho balance of nutrition and the amount, of i)roteid necessary in

foods. In collal)oration with tiie Bavarian hyf^ienist, Max von Pettenkofer
(1SIS-1!)I)1), Voit first (estimated the amounts of ])rot,eins, fat, or carhohydi-atcs

broken <i(>wn in tlie boily (from tlie total nitrogen and ('().. eliminated) by
nutans of a special resi)iration ajjparatus, constructed at. the expense of Kinij;

Maximilian of Bavaria (,181)1), wliich was furtluM- elaborated aiul im|)rove(l by
Voit. himself. These two inves-

tif^ators also demonstrated that,

fats are formcsd from the food
proteids (1802-81), but, later,

this view was not exclusivel\-

held to, even by Voit (iSSC.i,

and was absolut.ely denied bv
Pfliitier (1S92). Voit distiii-

guished between organized oi'

tissue-proteids and imorgan-
izcd or circulating proteids

(1881), and held that the food
carboliydrates and })rotoids are
directly consumed in the body
(18S1 ), in o])position to the Lie-

big-Bcrnard-Pfiiiger hypothe-
sis, that they have first to be;

changed into body-substance.
Pettenkofer introduced tlu;

well-known test for bile (1844),
and a new method of estimat-
ing the CO2 in the air. Tlie
estimate of the nitrogen con-
tent in metabolism was ren-
dered relatively easy by the
method introduced by J. Kjel-
dahl in 1883.

Max Rubner (1854-

Max Rubner fl854-

), of ^Munich, a pupil

of Ludwig and Voit, pro-

fessor of hygiene and di-

rector of the Hygienic Institute at Berlin (1891), discovered that
the metabohsm is proportional to the surface area of the body
(1883), that the specific dynamic action of foods on metabolism
is greatest for protein and least for carbohydrates (1902), and was
one of the first to investigate metabolic changes in terms of heat
and energy units by means of the calorimeter, or by using the

animal body as a calorimeter (1891).

The heat relations of the body were first investigated by Lavoisier and
Laplace (1780), Crawford (1788), and Scharling (1849), who used ice, water,
and air calorimeters respectively. Since the time of Voit and Pettenkofer,
these investigations have been improved by such instruments as d'Arsonval's
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difTcrontial air calorimeter (1886), and the respiration calorimeters of AtwattT
and Rosa (1897), Atwater and Benedict (1905), H. B. Williams (1912), Riche
and Soderstrom (Sage calorimeter, 1913). With this apparatus, the heat pro-
duction of the body can be measured directly and also indirectly by cahnilating

it from the respiratory quotient (liters O consumed into liters COo produced)
and the nitrogen output in the urine, one method serving as a check upon the
other. The value of quantitative work by improved means has been especially

shouTi in such researches as those of Nathan Zuntz (1847-1920) on the blood
gases and respiratory metabolism, Pavy and Moleschott on diet(;tics, Loewy
(1890), Edsall and Means (1914-15) on the effect of drugs on heat production,

Atwater and Langworthy on the balance of nutrition (1898), Max Rubner on
the energetics of nutrition (1902), R. H. Chittenden on the minimum nutritive

requirements of the body in relation to its capacity for work and nitrogenous
equilibrium (1904), F. G. Benedict on the influence of inanition of metabolism
(1907), Carpenter and Murlin on metabolism in women before and after child-

birth (1911), and Graham Lusk on animal calorimetry (1912-15). In 1899,

Magnus Levy and Falk demonstrated that metabolism is high in childhood and
low in old age. Metabolism in infancy has been studied by Howland (1911),

Benedict and Talbot (1914), and others. These results, supplemented by the
studies of E. F. Du Bois on boy scouts (1915-16), show that metabolism is

very low in the newborn, 50 per cent, above the adult level at the end of the

first year, rising to a maximum in the unexplored period between two and six

years, after which it falls rapidly up to the age of twenty, with a much slower

decrease thereafter (Du Bois) . The study of metabolism in disease is obtained

by comparing the heat production of the patient at complete rest some four-

teen hours after the last meal (basal metabolism) with the normal controls.

The extreme variations in the latter have been largely obviated by the im-
proved "linear formula" of Delafield Du Bois for calculating the surface area

of the body (1915), to which the metabolism of individuals between twenty
and fifty is proportional. This formula gives a normal average basal metabo-
lism of 39.7 calories per square meter. Friedrich Miiller first noted the

striking increase of metabolism in exophthalmic goiter (1893). Magnus Levy
found the gaseous interchanges very high in Graves' disease (1895-7), very
low in myxedema (1904), which results have been amply confirmed, par-

ticularly by the work of E. F. Du Bois with the Sage calorimeter (1915-16).

The abnormal heat production elucidates the semeiology of the disease and
has important dietetic bearings. That the increase of metabolism in typhoid
fever is proportional to the rise in temperature has been shown by many
investigators. The effect of the starvation factor has been abolished by the

high calory diet of Shaffer and Coleman (1909), The respiratory metabolism
in the different anemias has been studied by Magnus Levy (1906), Meyer and
Du Bois (1916), and others. The latter observers (with Peabody) have in-

vestigated metalaolism in cardio-renal disease (1916). Grafe found an increase

in cancer, and only a moderate increase in low-grade fevers (1904). Varying
results in pituitary disease, notably a slight rise of heat production in acro-

megaly, have been obtained by Falta (1913), Du Bois (1914), and Means
(1915'). The pathology and treatment of diabetes have been rendered a
purely chemical problem through such advances as Patters' discovery of ace-

tone in diabetic urine (1857); the work of Kussmaul on acetonemia (1874);
of Stadelmann (1883), Kulz (1884-87), Minkowski (1884), and Magnus-Levy
(1899-1909) on /3-oxybutjTic acid in relation to diabetic coma, von Mering's
experimental production of diabetes by exhibition of phlorizin (1886); the

dietetic studies of Carl von Noorden (1895-1911), the important and extensive

studies of Graham Lusk (1898-1915), F. G. Benedict and Joslin (1910-15),

and the effects of the fasting treatment of F. M. Allen (1915). Lusk's original

observation that a completely diabetic patient will excrete not only all the

ingested carbohydrate, but the sugar equivalent of half the protein molecule

(1906), has been confirmed by Allen and Du Bois (1916). The true metabolic
relations of uric acid, first isolated from the urine by Scheele (1776) and found
in gouty and urinary concretions by Wollaston (1797), have been a matter of

iSee E. F. Du Bois: Am. Jour. Med. Sc, Phila., 1916, cli, 781-799.
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k(>('ii controvcM-sv. liniiortaiit lai\(liiiarks in its liistory aroMarcet's discovery

of xaiitliin (ISIJ)); Strcckci's (Icmonslnilioii of tlic same in the urine (l^f)?);

K()ss('l"s jiroof (liat xantliin l)as('s arc derivatives of llic; urine (1S7(»); the

discovery of nticlcin in ])us-cclls and spermatozoa by iMiesclier (1S71), and

tlii^ dctennination of tlie true formula of nucleic acid by Schmiedeberti (1S".)(»);

Kossel's and IloiJpe-Seyler's classifications of the nucleins; Ilorbac/.ewski's

synthesis of uric acid //( ritro (1.SS2), and his proof that, it is derivable from

nuclein (ISSO); Minkowski's discovery that ii diet of xanthin bases will

increase uric-acid excretion (ISSti), and that, in birds, the latt<>r is synthetized

in the liver throufjh the influ(>nce of lactic acid (ISSd); and Eniil Fischer's

family tree of fiout, based upon \ho idea that uric acid and the xanthin bases

havea conunon purin-nucleus (ISO")). The relation of the liver to metab-

olism was studied to advaiitafje through a method introduced by the Russian

phvsiolojiist, Nikolai \'ladimirovi<h Eck (1.S47- ) in 1.S77. This consisted

in establishinfz; a permanent communication between the i)()rtal vein and the

inferior vena cava (Eck's fistula), abolishiufr the portal circulation by ligation

of the portal vein, so that ligation of the hepatic artery under these conditions

is equivalent to excising or excluding the liver.

Tho namo of Eiulolph Heidenhain (1834-97), professor of

physiology at Breslau ( 1 859- ) , is intimately associated with the

interpretation of all secretory phenomena as intracellular, rather

than mechanical, processes.

He investigated the histologic changes in the cells concerned in the secre-

tion of saliva, milk, the gastric and intestinal juices, and the pancreatic fer-

ments, and opposed Ludwig's filtration theory of the formation of lymph and

urine on the same grounds, describing lymph as a secretion from the cells form-

ing the walls of the capillaries, and urine as a product of the renal glomeruli,

so far as water and inorganic salts are concerned, urea and uric acid being re-

garded as secretions of the epithelial cells in the convoluted tubes. Most of

these theories are contained in his memoir on secretions in Hermann's Hand-

buch der Physiologic (1S80, v). He also investigated the action of poisons on

the nerves of the submaxillary gland (1872), the trophic and secretory fibers of

the secretory nerves (1878), and the phenomena of intestinal absorption (ISSX-

94). Under du Bois Revmond, he began his studies of the mechanics, metab-

olism, and heat production of muscular activity (1864), leading to the con-

struction of a "tetanomotor." With Blirger, he made some experimental

investigations in hypnotism, but his most striking work was undoubtedl\-

his method of staining the kidney-cells by the injection of indigo-carmin into

the blood, which, whatever his hypotheses, shows him to have been an inves-

tigator of great power.

The beginnings of the theory of ductless glands and internal

secretions, especially in relation to metabolism, were Claude Ber-

nard's work on glycogen (1848-57), the pancreatic fimctions (1849-

56), his fourth ventricle piqure, Addison's description of the supra-

renal syndrome (1849-56), and the experiments of Brown-Sequard

and Schiff.

Charles-Edouard Brown-Sequard (1817-94), a native of Mauri-

tius, was the son of an American father and a French mother, but

his life-work was mainly associated with French medicine.

He led a roving existence, posting from one country to another at inter-

vals, and, whether in London, Paris, or New York, he could have attained al-

most any eminence bv continuous effort. He succeeded Claude Bernard as

professor of ex-perimental medicine in the College de France in 1878, and he
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was successively a professor in the Harvard and Paris medical faculties. In
1852, he confirmed Bernard's work on th(! sympathetic. Previous to this he
had made his mark by his experimental transections and hemiscctions of the
spinal cord (1849); his description of hemiplegia with crossed anesthesia
(18500 of which he gave an incorrect physiological explanation; his investi-

gations of the associated pains of visceral disease (1857); the effect of tropical

heat on the temperature of the body (1859); the "tremospasm" feature of the
knee-jerk (1858); the experimental production of epilepsy (1869-70); the
e.xperimental production of vasomotor changes in the pulmonary circulation

(1872); and the vasodilator efifect produced by heat stimulation of the cerebral

cortex (1887) . He is, with Claude Bernard, the principal founder of the doctrine

of the internal secretions, through his experimental production of an exaggerated
Addison's flisease in animals by excision of the suprarenal capsules (1855-58-),

his use of the testicular and
other organic juices as remedies

(1S89-9P), his theory that the

kidney has an internal secretion

(1892"*), and his treatment of

acromegaly by animal extracts

(1893^). He "was founder and
editor of the Journal de la physi-

ologie de I'homme el des animaux
(1858-63), and, with Charcot
and Vulpian, of the Archives de

physioloqir normale el patholo-

gique (1868-94).

Moritz Schiff (1823-

96), of Frankfort on the

Main, a pupil of Magendie
and Longet, was professor

of comparative anatomy
at Bern (1854-63), and of

physiology at Florence,

Italy (1863-76), and Ge-

neva (1876-96). He was

a zoologist by training, at-

taniing particular eminence

in ornithology, and there are few aspects of physiology which he

did not investigate.

Schiff's work was characterized by great originaUty in the minutiie of

experimental procedure, displaying an almost prophetic insight into many
things of pr(\sent moment. He hked to cross swords with contemporary theo-

rists, and the fact that he sometimes abandonoxl his own theories, or that

some of them have been abandoned by others, has tended to obscure his very
solid merits. Thus, in 1849, he took the somewhat arbitrary standpoint that

the vagus is the motor, rather than the inhibitory, nerve of the heart, from his

1 Brown-Sequard: Compt. rend. Soc. de biol., 1850, Paris, 1851, ii, 70-73.

2Compt. rend. Acad. d. sc, Paris, 1856, xliii, pt. 2, 422; 542. Jour, de
la physiol. de I'homme, Paris, 1858, i, 160-173.

3 Arch, de physiol. norm, et path., Paris, 1889, 5. s., i, 739; 1890, ii, 201';

443; 646; 1891, iii, 746.

* Arch, de physiol. norm, et path., Paris, 1892, 5. s., v, 778-786.

* Compt. rend. Soc. de biol., Paris, 1893, xlv, 527.

Moritz Schiff (1823-96).
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rpsults on stimulation of tlir terminal motor fihors, wliirh antioipatod tho dis-

covery of tlic accelerator vafius lihers hy Ludwiji aixl Sciimie(leher>z: in 1S70.

He noticed tliat tlie ventricle of a dyinji heart sometimes heats more slowly

than the auricle, which vitiated llaller's concept of a jx'ristaltic, muscular
wave i)assinf!: from the ^reat veins through the heart to the aorta, until (Jaskell

showed the phenomenon to he a simjjle case of block. He believed that the

localized "idioi)athic" muscular contractions at the outset of rip;or mortis are

due to a special chemical stimulus (hormone) formed at death. In 1S.5(), he

mailo oxperiment.s which foreshadowed the existence of the vasodilator nerves

discovered by Bernard in 1S.")S. In lS(i7, in anticipaticm of PavlofT's pupils,

ho noted that the rellex flow of saliva in a do^ with a parotid fistula varies with

the methods and sul)stances emploj'cd in stimulation. He was one of the

earliest to studj' the ofTects of n^noval of the cerebellum, homisection of the

cord, and tran.section of the cerebral jieduncles and spinal nerve-roots (1S5S);

ho w;us the first to notic(> tho effect of excitation of the cen^bral cortex upon the

circulation; first described the vasoconstrictor function of tho great auricular

nerve and the inhibitory efTect of

section of tlie small superficial

petrosal upon reflex salivary se-

cretion; and first roRarded tho

Rolandic area as sensory, al-

though he later abandoned this

view. His epoch-making exper-

iments on the effects of excision

of tho thyroid in dogs, their pr(^

vention by th>Toid grafts and by
the injection or ingestion of thy-

roid juices (18.56-841), which will

bo doscribofl under twentieth
century medicine, make him a
pioneer of the doctrine of in-

ternal secretions and a prophet
of thyroid therapy. To this field

belong also his ex-periments on
artificial diabetes (1856) and the
relation of the nervous system to

its production (1859).

"More than to any one

el.se since the time of Har-

vey," sa^'s Sir Lauder Brun-

ton, "do we owe our present

knowledge of the circulation

to Carl Ludwig. .

Like the great architects of the Middle Ages, who built the won-
derful cathedrals, which we all admire, and whose builder's name
no man knows, Ludwig has been content to sink his own name in

his anxiety for the progress of his work, and in his desire to aid his

pupils." Carl Ludwig (1816-95) was a native of Witzenhausen,

Hesse, a Marburg graduate (1840), professor of anatomy at the

latter university (1846-49), professor of anatomy and physiology

at Ziirich (1849-55), professor of physiology and zoology in the

Josephinum at Vienna (1855-64), and finally professor of physi-

Carl Ludwig (1816-95).

1 Schiff : I'ntersuchungen iiber die Zuckerbildung in dor Leber, Wurzburg,
1859, pp. 61-63. Rev. med. de la Suisse Rom., Geneva, 1884, iv, 65-75.
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ology at Leipzig (1865-95), where he founded the Physiological

Institute in which so much of his work was done. Ludwig was
perhaps the greatest teacher of physiology who ever lived. He
had over 200 pupils of all nationalities, and most of the younger
generation of investigators in his science were trained by him.

Beyond a text-book of physiology (1852-56), two inaugural

addresses on the mechanism of urinary secretion (1843) and on
blood-pressure (1865), and a few minor essays, he did but httle

independent writing. Most of his important discoveries were
pubhshed under the names of his pupils, some of whom, von Kries

tells us, merely sat on the window-sill, while Ludwig and his faith-

ful assistant, Salvenmoser, did all the work. He had a wonderful

capacity for selecting themes which would make the pupil find

himself. His object was to form capable investigators, while car-

rying out his own ideas, and, to this end, he always mapped out

the experimental problem himself, including its technical details,

and usually wrote out the final draft of the paper also.^

His principal contributions to physiology are the introduction

of the graphic method (1847), with new instruments, like the

kymograph, blood-pump, and Stromuhr; perfusion of excised or-

gans (1865-67), his theories of the mechanism of urinary secretion

and lymph-formation, his discovery of the innervation of the sali-

vary glands, and his many excursions into the physiology of the

circulation. Nearly all these things were done before Ludwig
came to Leipzig.

To the Marburg period belongs the mechanical theory of the secretion of

urine by osmosis. In 1842,^ Sir William Bowman, in describing the capsule

around the glomeruli and the urinary tubules, advanced the theory that the

proximal principles of the urine are secreted in solid form from the epithehum
of the venous tubules, solution being effected by water discharged from the

glomerulus. Ludwag's theory (184.3-44^) starts with the idea that the secre-

tion of urine depends upon the beating of the heart, the blood-pressure causing

the urinary constituents to pass from the blood through the capillary walls as a
dilute liquid, which becomes concentrated, as it passes through the tubules, by
osmosis of water to the more concentrated lymph outside. Bowman and Hei-

denhain treated the glomerular epithelium as a secreting gland. Ludwig re-

garded it as a passive filter. Ludwig's theory has been accepted by most
physiologists, although strong objections to it have been made by Heidenhain'*

1 These monographs were published simultaneously, under the pupils'

names, in the "Berichte" of the Saxon Academy of Sciences, and in the famous
Arheiten aus der physiologischcn Anstalt zu Leipzig (1866-77), but, after 1877,

in du Bois Reymond's Archiv. They cover every aspect of the subject except

the physiology of the brain, and reveal, at every turn, the master experi-

menter, the man of infinite resource in investigation.

2BowTnan: Phil. Tr., Lond., 1842, 57-80.

^Ludwig: Beitrage zur Lehre vom Mechanismus der Harnsecretion,

Marburg, 184.3, and Wagner's Handworterb. d. Physiol., 1844, ii, 637.

* Heidenhain: Arch. f. path. Anat., Berl., 1866, xxxv, 158.
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:iivl oIIkm's. Ill lS()9-70, as liniiitoii jxjints out,' Ijiidwiy; iiiinsolf, in rollahora-
tioii with his pupil. I'stiinovitch, piTfornicd an cxpcriinciit wliicli I'orccij hitii to

intulily his views somewhat.- 'I'his consisted in dividing; the ini'dulla in the
neek of ;i dofi, eausiiifi; the l)lood-pn>ssure to fall, and stopping the urinary se-

cretion. Suhs(>(iuent injection of urea into the veins cau.sed a renewal of th'-

urinary secretion and forced Ludwi^i to conclude that the effect of jjressure

was dependent upon the chemical C(mstituents in the blood; in other words,
upon osmosis throu^ih a selective, semipi'rmeahle membrane. In 1S47, Lud-
wi>i chanRivl Poiseuille's mercury manometer into the kymoj^raph.'^ In IMS
he discovered the fian-ilionic cells in th(> int<'rauricular septum.' I)nrin<i the
Ziirich i)eriod, he stated, throufih his pupil, V. W. Noll, the theory that lymph
is formed by the dilTusion of fluids from the blood throufih tlie vessel walls into

the surrounding tissues, the motor i)ower beinjf the capillary blood-pressure
(ISoO''). In 1S.")1, Ludwip; (with Beclier and Rahn) discovered the innerva-
tion of the submaxillary glands," and, in 1,S5G, he showed that the stimulation
of the .sympathetic nerve will cause .secretion by the submaxillary gland.

^

During the Viennese period, his jKipil, Lothar Meyer, inv(>stigate(l the gases of

the lilood (18o7-5S); Cloetta discovered inosite, tauriii, leucin, and uric acid
in the animal body (IS.")")); and Ludwig himself collaborated with the physicist

Stephan in a hydrodynamic investigation of the pressure exerted by flowing
water in a plane perpendicular to its direction (IS.'jS). In 1864, he studied,

with Thiry, the effect of the .spinal cord upon the blood current,** and his Leip-
zig inaugural address (1865) introduced the idea of keeping excised portions of

an organism {uherlcbcnde Orgnne) active by an artificial circulation or "per-
fusion." During the Leipzig period, research was varied, but the main object
of study was the heart and the circulation. Thus, in 1866, we find him, with
Elie von Cyon, investigating the effect of temperature on heart-beat, and in

the same year he discovered the depressor nerve of the heart, and the "nervi
erigentes" of the peripheral vessels (1866^). With Dogiel, he invented the
Stromuhr for measuring the amount of blood passing in unit time (1867^");
in 1868, with'the same pupil, he found, upon auscultating the heart after liga-

tion of the vena cava, pulmonary artery and vein, and aorta, that the first

(systolic) sound is not of valvular origin entirely, but is partly producerl by
the cardiac muscle." In 1869-70, Lauder Brunton and O. Schmiedeberg
began to study the effects of drugs upon the circulation; and in 1871, Schmiede-
berg traced the accelerator fibers of the vagus nerve in the dog.i- In 1871,
H. P. Bowditch, experimenting with an excised heart and a frog manometer,
showed that the heart muscle always gives a maximal contraction or none at
all ("all or nothing"); and Kronecker, investigating fatigue and recovery of

muscle, showed that heart muscle cannot be tetanized. In 1871-73, Ludwig,
with Dittmar, was the first to localize a va.somotor center (in the medulla
oblongata"). With Mosso, he made plethysmographic studies on the blood-

1 Brunton: Proc. Roy. Soc. Med., Lond., 1912, v, Therap. Sect., 139-151.

2 C. Ustimovitch: Arb. a. d. phy.sioI. An.st. zu Leipz., 1870, v, 217.

'Ludwng: Arch. f. Anat., Physiol, u. wissensch. Med., Berl., 1847, 241-
302.

4 Ludwig: Muller's Arch., Berl., 1848, 139-143, 1 pi.

5 Luflwig and Noll: Zeitschr. f. rat. Med., Heidelb., 1850, ix, 52.

6 Ludwig, Becher and Rahn: Ihid., 1851, n. F., i, 225-292.
^ According to his pupil, Czermak.
* Ludwig and Thiry: Sitzungsb. d. k. Akad. d. Wis.sensch., Med.-naturw.

CI., Vienna, 1864, xlix, 2. Abth., 421-454.

9 Ludwig's Arbeiten (1866), Leipz., 1867, i, 128-149.

w/fcifi, ii, 196-271.

" Ber. d. k. sachs. Gesellsch. d. Wi.ssensch., Leipz., 1868, xx, 89.

12 Ludwig and Schmiedeberg: IbuL, 1871, xxiii, 148-170.

1^ Ludwig and Dittmar: Ber. d. k. sachs. GeseUsch. d. Wissensch., Leipz.,

1871, 135; 1873, 460.
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vessels of the excised kidney (1874); with von Kries, he measured the blood-
pressure in the capillaries (18750; with Schmidt-Miilheim, he began to ex-

pcrinuMit with th(> inj(>ction of peptones into the blood (18S0-); in 1883, Wool-
dridjie made his important studies on the chemistry of coagulation of the blood,

and in 1884, Conrad Ciompertz investigated the arrangement of muscular
fibers in the heart. Other important investigations from Ludwig's laboratory

were his monograph on the lymphatics (with Schweigger-Seidel, 1872-74^);
introducing the puncture method of injection in histology; Flechsig's investi-

gations of medullated nerve-fibers (1876); Ludwig's study of the digestion of

proteids after excision or exclusion of the stomach (with Ogata, 1883^, and
Bowditch's proof of the non-fatigability of nerve (1890).

The titles listed give but a faint idea of the immense amount of

valuable work done in the Leipzig laboratory, where not a few stu-

dents, as Burdon Sanderson tells us, "for the first time in their

lives came into personal relation with a man who was utterly free

Carl Ludwig (medallion). (Courtesy of Professor ^^'illiam Stirling, Man-
chester, England.)

from .selfish aims and vain ambitions, who was scrupulously con-

scientious in all that he said and did, who was what he seemed to

be and seemed what he was, and who had no other aim than the

advancement of his science." "All who met Ludwig," says Kron-

ecker, "came under the influence of his enchanting personality."

I

He lived with his pupils in a "schone Gemeinsamkeit," and was,

indeed, in some respects, the personification of Browning's hawk-

nosed, high-cheek-boned, blue-eyed German professor, absolutely

1 Von Kries: IhicL, 1875, 148.

2 Arch. f. Physiol., Leipz., 1880, 33.

' Die Lymphgefiisse der-Fascien imd Sehnen, Leipz., 1872.

^Ludwig and Ogata: Arch. f. Anat. u. Physiol., Leipz., 1883, 89.



002 TITSTOHV OK MKDK'INF:

sincovo and iinprotonlious, and, however i-ip;orou.s and exaet in

method, captivating every one by his warmth of heart, his genial

sympathy, and the simpHcity of his life and aims. Ludwig was a

splendid draftsman, and his mind was of the purely plastic; kind,

which visualiz(>s everything as a material phenomenon. For this

reason, he had little use for mathematics, psychology, or any of the

sciences which repose upon a metaphysical basis. He was devoted
to music, however, a great patron of the Gewa7i(lhaus concerts,

and he often had chamber music at his house. The charm of his

personality has been admirably conveyed in the reminiscences of

his old pupils, Kronecker, von Kries, Burdon Sanderson, and
"William Stirling.

The iniiorvation of the heart was invostigated by Ilonlo (1<S41); by Fricil-

rich Bidder, who discovered tlie {iaiifihoiiic ecUs at the junction of the auricles

and ventricles (1852i); by Albert von Bezold, who demonstrated the accel-

erator nerves of the heart and tlieir origin in the spinal cord {1S()2); and by
^^'altcr Holbrook Gaskell, who showed that the innervation of the heart is tlic

same in cold-blooded and warm-blooded animals, and that the vagus nerve
weakens the heart as well as slows it (1882-84). A striking experiment ui)on

the heart-beat was made by Hermann Stannius (1808-83), of Hamburg, who,
by placing a ligature at the junction of the auricle and the sinus venosus,
brought the heart to a standstill, while a second ligature, api)lied to the auri-

culo-ventricular groove, caused the ventricle to beat again (1852-). In the

early days of the neurogenic theory of the heart's action, the effect of the Stan-
nius ligatures was supposed to be due to inhibition of the ganglia of Bidder and
Remak, but the subject took on a new light with the discovery of the auriculo-

ventricular bundle of His. The pulse was specialy studied by Etienne-.Iulcs

Marey (1830-1904), who invented the sphygmograph, although the grajiliic

method in pulse-examination had already been introduced by Karl Vierordt

(1855). Other studies of the pulse were made by Landois, von Kries, and
von Frey. Blood-pressure was especially investigated in Alfred Wilhelm Volk-

mann's Die Hdu/ddi/namiknach Versuchcn (1850), by Ludwig Traube (1818-

76), who first described the rhythmic variations in the tone of the vasocon-

strictor center (Traube-Hering waves) in 1865, and by Roy and Adami (1892).

Coagulation of the blood was investigated by Andrew Buchanan, who
extracted the fibrin ferment (1845); and by Alexander Schmidt (1831-94),

who gave it its name, but supposed that coagulation was due to the combina-
tion of fibrinogen and serum-globulin. This error was corrected by Olof

Hammarsten (1841- ), who showed that coagulation is accomplished by
sphtting up of the fibrinogen into fibrin and other substances (1875).

Some of the best modern work on the circulation came from the

Cambridge School of Physiologists, who were all pupils of Sir

Michael Foster (1836-1907). On Huxley's recommendation,

Foster became prselector of physiology at Cambridge in 1870,

succeeding to the professorship created in 1883. Here, after a

tour of the German laboratories with Sharpey, he made an epoch

in teaching that was only excelled by Ludwig's, and through an

unrivaled group of pupils in all branches of biological science

—

1 Bidder: Alliller's Arch., Berl., 1852, 163-177.

2 Stannius: Ibid., 85-100.
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Balfour (embryology), liiversidge (chemistry), Milnes Marshall

(zoology), Sidgwiok (animal morphology), Ray (pathology),

Francis Darwin (vegetable morphology), Vines (experimental

1 )otany)—apart from the physiological group. Foster collaborated

with Balfour in "Elements of Embryology" (1874), with J. N.

bangley in a book of practical physiology (1876), and in the same

year produced his own Text-Book of Physiology, which passed

through seven editions and was translated into German, Italian,

and Russian. To medical

liistory he contributed his

I )eautiful memoir of Claude

Bernard (1899) and the

superb Lane Lectures on

the History of Physiology

( 1900). His own experi-

mental work was entirely

on the heart, in particular

his observations on the

snail's heart (1859), that

any part, separated from

t he rest will beat rhythm-

ically, and that the heart-

beat must be a specific

property of general cardiac

tissue and not the result of

any localized mechanism,
booster's talents as an or-

•ianizer gradually drew him
into an incessant round of

jpublic activities, and with

|his entry into ParUament
jliLs scientific work ended
and he lived forward in

his pupils.

Foster's pupils include

the embryologist Balfour,

iaskell and Langley, Sherrington, Henry Head, and Charles Scot

Roy (1854-97), of Arbroath, Scotland, who invented many unique

ustruments, made important researches on the renal circulation

with Cohnheim), on the extensibility and elasticity of blood-vessels,

discovered an automatic rhythmic tonus in the mammalian spleen,

devised a successful preventive inoculation against a cattle disease

n Argentina, and achieved a great memoir on the manuiialian

leart (1892) with John George Adami (1862- ), of Manchester,

i^ngland, another Foster pupil who is eminent as the leading

Sir Michael Foster (1836-1907).
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patholoo;ist of Cnnnda, and author of important works on cancer,

heredity, classitieation of tuinois, and widely known text-hooks on

l)athok)gy (1908-12). Among other Foster pupils, A. G. Dew
Smith, a man of wealth, financed the Journal of PhysiohKiii,

founded by Foster in 1S7S, and estal)lished the Cambridge Scient Hie

Instrument Coniiianv. which made the lahoratory apparatus.

Henry Newell Martin (1848-90), of Newry, Ireland, professor

of biology at the Johns Hopkins University (1876-93), carried

Foster's methods of teaching into the United States, collaboralid

with Huxley in his "Elementary Biology" (1875), devised (wiih

W. T. Sedgwick) a method ol

isolating the mammalian licnil

for experimentation (18S(t
,

studied the effect of variaticm-

of blood-pressure and tenipci ;i-

ture upon the rate of beat of

the mammalian heart (18S2-

83). Martin's pupil and suc-

cessor, William Henry Howell

(1800- ), of Bahimoiv,

Maryland, has investigated

such problems as the accelerat-

ing effect of increased venous

pressure on the heart (1881 ).

the life-history of the blood-

corpuscles (1890), blood-serum

deprived of proteids as an im

provement on Ringer's solution

(1893), and the role of the

"hormones," antithrombin and

thromboplastin, in the coagu-

lation of the blood (1911).

'

Frederick Gowland Hop-
kins, prselector in biochemistry

at Trinit}' College, devised a well-known method of estimating uric

acid in the urine (1892), analyzed tryptophan, and was the earliest

to recognize the significance of vitamines in his observation that a

diet lacking in the amino-acids, arginine and histidine, or composed

of only 5 simple amino-acids of the 18 composing protein, will fail to

maintain life. Joseph Barcroft (1872), of Newry, Ireland, wrote an

important memoir on the respiratory function of the blood (1914).

Walter Holbrook Gaskell (1847-1914), perhaps Foster's great-

est pupil, did the most important work on the heart after Ludwig,

and laid the histologic foundations of the modern study of the

autonomic nervous system.

Walter Holbrook Gaskell (1847-1914).

wmM
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During; his Cambridgo j)oriod, Gaskell worked for a while in Ludwig's
laboratory (1S74) and produced an important paper on the vasomotor nerves
of striated musele (1877^). In 18<S1, he produced his great memoir on the mus-
culature and innervation of the heart,- in which it is shown that the motor
influences from the nerve ganglia in the sinus venosus influence the rhythm
(rate and force) of the heart but do not originate its movements or beat,
which are due to the avitomatic rhythmic contractile power of the heart-
muscle itself and to the ])eristaltic contraction wave w^hich proceeds from sinus
venosus to bulbus arteriosus and from muscle-fiber to muscle-fiber. Follow-
ing Romanes' experiments upon the bell of Medusa (1875^) the zigzag incisions
of Gaskell and Engelmann upon extra-vital hearts and isolated strips of
heart muscle, containing no nerve tissue, demonstrated the continuity of
rhythmic wave. Gaskell showed it to be reversible by stimulating the ventricle
after the second Stannius ligature, proving that the normal peristaltic wave
could not have proceeded from the cardiac ganglia. Gaskell introduced the
term "heart-block" (from an expression of Romanes) and produced it experi-
mentally, as also fibrillation of the heart and the two-, three-, and four-time
gallops of the clinics. These, with the effects of the Stannius ligatures, and
Schiff's observation that the ventricle
of a dying heart beats slower than the
auricle, he showed to be simple cases
of block. He was the first to investi-

gate the electrical condition of the
heart with a galvanometer. Schmie-
deberg's observation that stimulation
of the vagus after administration of

nicotine will hasten the heart (1871),
he .showed to be a simple case of nic-

otining the pre-ganglionic inhibitory
fibers of the vagus, the switchboard
effect across the synapse b(>ing abol-
ished, and the post-ganglionic accele-
rator fibers being unaffected by the
poison. Thus the true function of

the vagus is not inhibitory, but cjuies-

cent, integrative, regulative, the
nerve acting as whip and bridle, spur
and .snufl^le. In 1886^ Gaskell pro-
duced another vast research on the
comparative histology of the nerve-
supply of the vascular and visceral

ssj^tems, mapping out a large part of

what Langley more clearly defined as
the autonomic or self-governing system. The sympathetic fibers were shown
to originate only from the thoracic and lumbar regions of the cord. In 1893,
he showed that chloroform lowers blood-pressure by acting directly upon the
heart and not on the vasomotor center.^ The rest of his life was devoted to
his theory that the central canal of the nervous systerh was originally the
lumen of a primitive gut (1908'*). His posthumous memoir on The Involuntary
Xeri'ous Systctn (191G) sums up his lifework.

John Newport Langley, who succeeded Foster as professor of

physiology at Caml)ridge, made important investigations of the

1 Gaskell: Proc. Roy. Soc. Lond., 1876-7, xxv, 439-445.

2 Phil. Tr., Lond., 1882, clxxiii, 933-1033.

5 Romanes: Phil. Tr., Lond., 1875, clxvi, 2G9.
' * Jour. Physiol., Lond., 1886, vii, 1-80.

5 Lancet, Lond., 1893, i, 386.

^ Gaskell: The Origin of Vertebrates, London, 1908.

John Newport Langley.
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coll ('han2;os in pnncroatic secretion, on the liver fat, the salivary

and gastric secretions, and in 1889 (with W. L. Dickinson') he

showed that upon painting a sj-^mpathetic nerve ganglion (Foster's

synapse) with nicotine, the passage of nervous impulses across ii

will be blocked. This was followed i)y a brilliant series of experi-

ments,- which overthrew many current conceptions in regard to the

involuntary nervous system, showing that the visceral (oro-anal)

system is different in origin from the sympathetic and leading to

the classification of the sympathetic and cranio-sacral systems of

spinal nerves as "autonomics" for the redistribution of all effcnnil

impulses which do not terminate in striped or voluntary muscle.

The art of keeping animal tissues active extravitally was intro-

duced by Carl Ludwig in his perfusion experiments, and was per-

fected by Sydney Ringer (1835-1910), of Norwich, England, who
showed that a frog's heart can be kept beating for long i)criods of

time in a mixture of the chlorides of sodium, potassium, and cal-

cium. This was afterward shown to be equally true of the mam-
malian heart. ^ Ringer's work showed the importance of the cal-

cium salts in maintaining tissue activity, and "Ringer's solution,"

so widely used in physiological experiments, was the culture-

medium in which Carrel latterly grew his "visceral organism."
Among Americans who have worked on the circulation are

Howell, Wilham Townsend Porter (1862- ), of Plymouth,
Ohio, professor of comparative physiology at Harvard Univer-
sity (1906), who helped to found and financed the American
Journal of Physiology (1898-1915), and is author of a very prac-

tical laboratory manual (1900), and of researches on the growth
of children (1893-96), the coronary arteries (1893-96), etc.; Henry
Sewall (1855- ), of Winchester, Va., one of Newell Martin's
pupils, later professor of medicine in the University of Colorado

(1911); RusseU Burton-Opitz (1875- ), of Fort Wayne, Ind.,

who studied the viscosity of the blood (1914), and George Neil

Stewart (1860- ), of London, Canada, professor of experi-

mental medicine in the Western Reserve University of Cleveland,

Ohio (1907), author of a manual of physiology (1896) and of

valuable studies from the H. K. Cushing Laboratory.

Among French physiologists Charles Richet (1850- ), of

Paris, professor of physiology in the Paris Faculty, introduced the

term "anaphylaxis" (1909), and is known for his researches on
the gastric juice (1878), the diuretic action of milk and all sugars

(1881), the modalities of muscular contraction (1882-3), regula-

iLangley and Dickinson: Proc. Roy. Soc. Lond., 1889, xlvi, 423: 1890,
xlvii, 379.

2 See Langley: Lancet, Lond., 1919, i, 951.

^ Ringer: Jour. Ph3-.siol., Lond., 1880-87, iii-vii, passim.
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tion of animal heat by polypncea (1884-93), his therapeutic inno-

vations of hcmatotherapy (1888), chloralose (1893), deprivation of

chlorides in epilepsy (1900), and zoniotherapy (1900), and his dic-

tionary of physiology (1895-1907).

Eugene Gley (1857- ), of Epinal, professor of physiology

in the Paris Faculty (1889), demonstrated the existence of iodine

in the thyroid gland and the blood, and has done valuable work
(in the heart muscle (1888), the coagulation of the blood, the effect

of drugs, the internal secretions and the pathology of the thyroid

gland.

The most important work on respiration was done bj'^ Eduard
F. W. Pfliiger (1829-1910), of Hanau-am-Main, a pupil of Johannes
Miiller and du Bois Reymond, who succeeded Helmholtz as pro-

fessor of physiology at Bonn in 1859, and held the chair the rest

of his life. Under Pfluger, the new Institute of Physiology at Bonn
was opened in 1878, and in 1868 he founded the famous Archiv fur
ilie QCi-'amte Phijsiologie (Pfliiger's Archiv), which ran through 130

volumes under his direction, and became the most popular journal

of physiology in Germany.

Pfiiiger early made his mark as a master investigator by his monograph on
ilcctrotonus (18590. By his experiments in crossing species (1883) he became
the foimder of experimental embryology. In his work on metabolism he op-
posed the view of Voit that organized (tissue) proteid, in order to undergo
metabolism, must first be converted into unorganized (circulating) proteid,
maintaining just the opposite view, viz., that proteids can never undergo
metabolism or assimilation except in the organized or stationary form; in other
words, that proteid metabolism cannot take place until the material is built
i;i|) into protoplasm. He adopted as a criterion for a proteid the capacity to
Inaintain life and to enter into the composition of protoplasm, which would,
i>f course, exclude the polj^Dcptides, proteoses, protamins, and the poisonous
iroteids. Pfliiger also made laborious researches to prove that glycogen does
lot originate from protein material, and, like Pavy, he was forced to surrender'
lis position toward the end of his life. The most effective work of Pfliiger and
lis pupils is the proof that the essential seat of respiration is not in the blood,
ut in the tissues. This was accomplished in his important memoirs on the
isometry of the blood (1866-), on the cause of dyspnea, apnea, and the mech-
nism of respiration (1808'), on the origin and rationale of the oxidative proe-
ms in the animal organism (1872''), and on the heat production and oxidation
f living matter (1878'). He proved his thesis by showing that frogs, the blood
f which had been entirely replaced by normal salt solution, gave off just as
luch carbon dioxide and took in just as much oxygen as normal control ani-
jials.® He invented new physiological instruments, such as the improved
l.ercurial gas-pump (1865), the lung catheter (1872), the aerotonometer
'S72), and the pneumonometer (1882).

^ Pfliiger: Untersuchungen liber die Physiologie des Electrotonus, Berlin,.

>59.

2 Centralbl. f. d. med. Wissensch., Berl., 1860, iv, 305-308.

3 Arch. f. d. ges. Physiol., Bonn., 1868, i, 01-106.
' "/?>«/., 1872, vi, 43; 190.

.

^ Ihid., 1878, xviii, 247-380.

/6w/., 1875, x, 251-367.
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Pfliifior was of a eoinl)ativc (lisj>()sili()n, fond of arguing for (Ik

sake of argument, and actually believing that science is advanced
by vigorous controversy. This has been held to explain his some-
what unseasonable and ill-advised attacks on the neuron theorx

and on the work of Kmil Fischer. He seems to have led th(^ un-

eventful life of a man devoted exclusively to scientific research,

and it is said that he spent his last days in bed, correcting the

proof-sheets of papers sent to his Archiv.

Lavoisier, as wo have seen, showed that respiration and combustion an-
analogous, and that both are essentially an oxidation with water and carbon
dioxide as by-products (1771-80). Hassenfrat/ showed that the oxygen of tln'

insjiired air, being dissolved in the blood, takes up carbon and hydrogen from
the tissues. The fact of tissue res])iration was demonstrated by (Justav Maj>-
nus in 1837, who extracted oxygen and carbon dioxide from both arterial and
venous blood by means of a mercurial piunp, from which he inferred that th(>c
gases are simply dissolved in the blood. Lothar Meyer, working in Ludwig's
laboratory in 1857, obtained these results by the more refined method of heat-
ing the blood to extract the gases, and arrived at similar conclusions. Liebig,
however, had pointed out, in 1851, that the blood gases were probably in loose
combination with some unknown substance, and this substance Hoppe-Seylcr
subsequently obtained in crystalline form as hemoglobin (1862-64). The
discovery of Sir George Gabriel Stokes that oxygen can be removcfl from hemo-
globin by reducing agents proved that the latter is the agent of combination
(1864). The combining agency of the carbon dioxide is still obscure. Tin'
extraction of gases from the blood has been further refined by means of the
improved mercurial gas-pumps of Ludwig and SetchenofT (1859), Pflligcr

(1865), Grehant, and Leonard Hill (1895). The other gas of the blood, nitro-

gen, was shown to be in a state of .simple solution by Lothar Meyer (1857),
Pfliiger (1864-68), and Paul Bert (1878). The spirometer was invented by
John Hutchin.son of Newcastle-on-Tyne in 1844. ^ The difficult subject of

the metabolism in respiration was investigated by Pettenkofer and Voit (1863),
Zuntz (1880), Atwater and Rosa (1899), and Atwater and Benedict (1905).
Angelo Mosso introduced the concept acapnia (1897) and studied the physiol-
ogy of apnoea in man (1903), at Monte Rosa (1897) and at his Institute on the
CoUe d'Olen (1908), he studied the physiology of respiration at altitudes above
the snow line. The proof of Paul Bert that high altitude symptoms are due
to imperfect oxygenation of the blood (1878) was apparently contravened by
Mos.so's acapnia theory (deficiency of CO2 in the blood), but was finally re-

established by E. Rippstein's experiments in Kronecker's laboratory (1917)
and by subsequent work on oxygen requirements of aviators.

The action of the intercostal muscles in respiration was first investigated

by Haller, and, in geometric manner, by G. E. Bamberger (1748). The latter's

view was confirmed ex-perimentally by Henry Newell Martin and Edward M.
Hartwell at the Johns Hopkins L'niversity (1879). The action of the vagus on
respiration was first investigated by Isidor Rosenthal (1864), who showed that

section of both vagi is always followed by deeper, slower breathing, while the

amount of air taken in in unit time is the same as before. He held that the

vagus contains two sets of fibers—one to contract the diaphragm, the other

to relax it. In 1868, Ewald Hering and Breuer showed, by alternate closure of

the trachea at the end of inspiration and expiration, that the mechanism of

breathing is automatic and seLf-regulative, the distention and contraction of

the lungs being, in themselves, a normal stimulus of the vagi, the efi"ect which
Rosenthal had obtained by stimulation of the divided nerve.

iHutchin.son: Lancet, Lond., 1844, i, 390; 567. Also, Med.-Chir. Tr.,

Lond., 1845-6, xxix, 234-238, giving three cuts of the spirometer.
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In 1889/ Henry Head, of London, working in Bering's lal)ora-

tory at Prague, carried these experiments much further by such

novel means as freezing the nerve or etherizing it inside a rubber

tube, and the sum of his investigations is that the vagus acts like

th(^ governor of a steam engine in economizing the energies of

respiration, preventing the center in the medulla from wearing

iiself out. This was shown by section of the vagi, which produced
;i condition of "spendthrift activity" in the respiratory center.

Normally, each inspiration stimulatos the fibers which eventually inhibit

it, and, at each expiration, the collapse of the lungs stimulates the inspiratory

Hhcrs, thus keeping up a steady
automatic rate of respiration,

\\ liich is largely due to the inhibi-

tory fibers in the vagus. Head,
the present editor of "Brain,"" has
:il-() done most important work on
rlic cutaneous distribution of pain
and tenderness in visceral disease
is93-96'-), showing that the seg-

mentation of the cutaneous areas
I III I 'ted by the different viscera
ill ad's zones) corresponds strik-

iimly with those belonging to the
mot ganglia of the spinal nerves.
W ith A. W. Campbell, he showed
I hat lierpes zoster is a hemorrha-
I'lr inflammation of the posterior

nrve-roots and the homologous
ianial ganglia (1900-'). In April,

l'.tl)3,^ he submitted to the unique
xiioriment of division of his own

I 'ft radial and external cutaneous
|ierves, in order to study the loss

liinl restoration of sensation, which
d to a new classification of the
iisory paths.

His subsequent studies (1905-
s') cover the whole mechanism

i'f
sensation from the peripheral

lerves inward to the brain includ-
•ig the classification of peripheral
tlVrent fibers as to sensation, the grouping of afferent impulses within the
ord, the "mass reflex" on complete section of the cord, the termination of sec-

nilary paths of sensation in the optic thalamus, and the limitations of sensa-
lon when th(>se impulses are redistributed to the cortex.

The ventilatorv functions of the diaphragm have been investigated bv
fharles F. Hoover ^(1S6.5- ), of Cleveland, Ohio (1913-17).

Even before Pfliiger, respiration of the tissues had been care-

lUy investigated by Felix Hoppe-Seyler (1825-95), of Freiburg

Felix Hoppe-Seyler (1825-95).

1 Head: J. Physiol., Lond., 1S89, x, 1; 279.

2 Brain: Lond., 1893, xvi, 1: 1894, xvii, 339: 1896, xix, 153.

3 Ibid., 1900, xxiii, 353-523, 17 pi.

* Ibid., 1908, xxxi, 323-450.

* H. Head (et al.) : Studies in Neurology, London, 1920.
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(Saxony), who is the givatc^st physiolofjiical chemist bo<W(MM)

Licbig and I*]niil Fisclior. Iloppe-Scylcr stiuUod lUKkn- the thrcu'

Webors, Skoda, and Vircliovv, was Virchow's assistant in the Patho-

lop;ical Institute at Berhn (1856-64), professor of appHed chemist i y

at Tiibinfren (1864-72), and professor of physiolojijical chemist r\-

at Strassl)iirg (1872-95). He was founder of tlie Zcitschnft fiir

physiologischc Chcmic (1877-95); also the author of a handbook

of chemical analysis applied to physiology and pathology (185S),

and an epoch-making treatise on physiological chemistry (1877-81 ).

In IS.") t. he made invest igat ions of the physics of porcnssion and ausniltn-

tion, correct iiifi certain errors of Skoda, and lie also did some important work
in inorganic chemistry and mineralogy. He is i)articularly remembered by liis

studies on th(> blood (1757-91), of which he made analyses for over thirty years.

He first ol)tain(Ml hemoglobin in crystalline form, described the spectrum of

oxyh(^mofilobin (18()2), first ascertained the fornuilas of hemin, hematin, ami
hematopori)hyrin (1863), discovered hemochromogen and methemoglohiii

(1864), and showed that hemoglobin is loosely combined with oxygen, but
cannot be separated from carbon dioxide. He also made studies in metabo- I

lism, and constructed an apparatus for measuring gaseous interchanges. He '

was the first to observe the appearance of gas in the blood f(jllowing a shaip
and sudden fall of the atmospheric pressure. His investigations of pus and

,

of pathological transudates led to the discovery of nuclein by his pupil Mie-
j

scher, and of paranuclein by Lubavin. He first obtained lecithin in the pure I

state, and introduced the term "proteids." He investigated the chemistry
of cartilage, and, in his laboratory, glycosamin was discovered by Ledderhose
(1876) and chitosan by himself. He made important analyses of milk, bile,

and urine, investigated the chemical products of fermentation, especially in

3'east, and his study of chlorophyll was the starting-point of Ehrlich's work on

the djTiamics of the cell periphery. Personally, he seems to have been an
attractive man, of happy, genial disposition.

Of his many pupils, Albrecht Kossel (1853- ), of Rostock,

professor of physiology at Marburg (1892-1901) and at Heidel-

berg (1901- ), is to be remembered for his important work on;

the chemistry of the cell and its nucleus (1882-96), on nucleinic

'

acid (1893), on albuminoids (1898), for the discovery of adenin,

thymin, thymic acid, histidin, and agmatin, for his classification

of the proteids, his studies of the fundamental units {Bausteinc)

,

of the protein molecule, and of the substitution products of al-

buminoids. He made important investigations in the chemistry

of metabohsm, and received the Nobel prize for medicine in 1910.

Ernst Salkowski (1844- ), of Konigsberg, professor of medi-
\

cal chemistry at Berlin (1874) ,author of a treatise on the urine '

(with W. Leube) and a khoratory manual of physiological and

pathological chemistry (1893), made the important discoveries of

pathological excretion of phenol (1876), pentosuria (1892-5), pep-

tonuria (1897), a quantitative test for oxaluria (1899), employed i

the antiseptic properties of chloroform in studying fermentation

(1888), used his discovery of phytosterin in vegetable fat in detect-

ing adulteration of animal fat, and made memorable investigations
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in digestion, the oxidizing power of the blood, putrefaction, and
urinary chemistr3\

TIic physiological chemistry of the nineteenth century was rich in the
discover}' of new coinpounds, notably in the analysis and fornnilation of tlie

decomf)osition protlucts of proteids at the hands of Paul Schiitzenb(!rp;er and
others. After Kirclihoff had effected the hydrolysis of starch by diastase in

ISlf), Braconnot, in 1S2(), first hydrolyzed proteins by acids and discovered
frlyciii, the simplest form of j)roteid.

Of the amino-acid constituents of proteins (Kossel's Bausteine), cystin

was found in calculi by Wollaston (1810), and shown to be a decomposition
product of protein bv K. A. H. Morner (1S99), tyrosin wa-s discovered bv Liebig
(1846), glycocoll (1848) and alanin (1849) by Strecker, serin by Cramer (1865),
phenylalanin by Schulze (1879), histidin by Kossel (1896), while tryptophan
was named as a hypothetical product
by Neumeister (1890), and isolated

liy Gowland Hopkins (1902). Leucin
was discovered in jiutrefyino; cheese
liv Proust (1818), and named by Bra-
fonnot (1820). Both leucin and tyro-
sin were foimd in the pancreas after

death by Virchow (1853), and in the
living body by the clinician Frerichs

(1855). Glutamic acid was obtained
by Ritthau.sen (1866) and Kreutzer
(i871\ aspartic acid by Radziejewski
and Salkow.ski (1873), ornithin by
.lulTc (1877). arginin by Schulze and
Steiger (1886), lysin by Drechsel

(1889), prolin by'Willsta'tter (1900)
and Emil Fischer (1901), diamino-
hutvricacid (1901), oxyprolin (1902),
serin (1902) and valin (1906), by Emil
Fischer (1901-02), isoleucin by F.

I']hrlich (1903), norleucine by Abder-
halden and Weil (1913).

The effect of animal enzymes on
proteids was studied by Willy Kiihne,
Kossel, Drechsel, and others, and
Schulze studied the effect of vegetable
enzj'mes. Drechsel discovered that
the protein molecule contains di- as

well as mono-amino acids, and these
were investigated by Kossel, Kuts-
cher, and Kmil Fischer. In 1881,
Schmiedeberg extracted histozyme, k
ferment which will disintegrate or synthetize hippuric acid. The nucleins were
investigated bv Worm Miiller (1873) and Miescher (1874); the nucleic acids
l)v Kossel (1893), Altmann (1889), Abderhalden, and Schittenhelm (1906); the
:iibununoids by Kossel (1898), Drechsel (1891), and Abderhalden (1905).

V)xyl)Utyric acid was isolated l)y Eduard Kiilz (1884-87), and investigated in

-elation to diabetes by Ernst Stadelmann (1883) and Adolf Magnus-Levy (1899-
1909). Acetone was discovered in diabetic urine by Wilhelm Pettcrs (1857), and
nvcstigated bv Carl Gerhardt (1865), Rudolf von .laksch (1885), and, in the

)lood, by Adoif Ku.ssmaul (1874). Max Jaffc (1841-1911) discovered urobilin

n the intestinal contents (1871) and indican in tlie urine (1877). Ehrlich
ntroduced his diazo-reaction in 1882, and cryoscopy of the urine was introduced
)y Sandor Kordnyi in 1894. Myelo])athic albumosuria (f)roteinuria) was
lescribed by Henry Bence Jones in 1848; acetonuria and diaceturia by von
aksch (1885), and pentosuria by Ernst Salkowski (1895). The tests of .lohann
vjeldahl for estimation of nitrogen in organic matter (1883), of Otto Folin for

Ernst Salkowski (1844-



612 HISTORY OF MEDICINK

estimating uroa and uric acid, of (lowland Hopkins for uroa, of Franz Soxhlot

for fats in milk, have all proved of arcui i)nictical value. The ptomains wcrr

investi{iated by Selini, CJautier, Brieg(>r, \ aujihan and Novy. Nac-ficli's jui'at

memoir on the starehes (1S74), elassifyinji some 200, was followed by tlir re-

markable monof^raphs of lOdward T. Hciciiert on hemof^lobin (li)ll) ;ind

starches (191.")) as a basis for invest ifjat ion i>f biochemical problems (l'.)l'.)).

The theory of the oi)en carbon chain and the closed benzene rinfj; was stated

by Ani^ust Kekule in ISti."),' developed by van't lIofT and L(>Bel, and brilliantly

applied to the structural theory of chlorophyll by IIoppe-Heyler, and to the

"side-chain" theory of immunity by Paul i']hrlicii.

Phvsical chemistry was made available for j)hvsiolo}iv through the labors

of Sadi" Carnot (1824), Robert MavcT (1.S42), Lord Kelvin (1S4S-52), ITelm-

holtz (1847). Clausius (18.-)0), WiUard Ciibbs (1872-78), van't HotT (1887),

Arrhenius (1887), Ostwald, an<l the chemists of the Dutch school. Its laws

were applied to the physiolofiv of muscles by .Julius liernstein (1902-08), to

the (luestion of surface tension by Isidor Traube (1910-11) and Macallum
(1910-11), and to various biological problems by .Jactjues Loeb. The thcorx'

of osmosis and of semi-permeable membranes was investigated by Dutrochet

(1827-3.5), Graham (1854-61), IMoritz Traube (1867), Willard Gibbs (187(1).

van't Hoffand Arrhenius (1887), and H. .1. Hamburger (1902-04), and colloids

were stuilied by Graham, Siedentopf, and Zsigmondy.
Almost every great teacher of the subject has written a treatise on physiol-

ogy. To the early pcTiod belong those of Mag(>ndio (1816-17), H. Mavo
(1827), Joh. iMiiller (1834-40), Rudolf Wagner (1838-42), W. B. Carpenter

(1842), G. Valentin (1844, 1846), the many editions of Senhouse Ivirkes' Ilaud-

book (1848), F. C. Donders (18.50), F. A. Longet (1850), and Wagner's Haitit-

worterhuch (1842-53). In the second half of the century, we have those of

Carl Ludwig (1852-56), J. C. Dalton (1859), W. Wundt (1865), T. H. Huxley
(1866), Austin Fhnt, Jr. (1866-74), Sir Michael Foster (1877), L. Landois
(1879-80), W. Stirling (1888), A. D. Waller (1891), E. H. Starling (1892), Max
Verworn (1895), G. N. Stewart (1896), Robert Tigerstedt (1898), L. Luciani

(1898-1903), W. H. Howell (1905), M. Duval and E. Gley (1906), H. Zwaarde-
maker (1910), M. von Frey (1911), and Rus.sell Burton-Opitz (1920).^ Foster's

book is a masterpiece. The "Textbook" edited by Sir Edward A. Schiifer on

the cooperative plan (London, 1898), is remarkable for its wonderful as-

semblage of historical data, in respect of which it has been likened to Haller's

great "Elementa" of 1757-66. The treatise of the late Luigi Luciani (1840-

1919), EngUshed in 1911-17, is also valuable for its historical quality. Of Amer-
ican treatises, that of William H. Howell (1905) is incomparably the best, on ac-

count of its clean-cut, lucid presentation of what is known. The recent treatise

of W. M. Bayliss (1916) is conceived from the viewpoint of physical chemistry.

The rise of modern medicine is inseparably connected with the

name of Rudolf Virchow (1821-1902), the founder of cellular pathol-

ogy. A native of Schievelbein in Pomerania, Virchow graduated at

Berlin in 1843, became Froriep's prosector at the Charite in 184.5,

full prosector in 1846, and, in 1847, founded the Archiv fur patho-

logische Anatomie, known everywhere as Virchow's Archiv, His

first paper in this periodical advanced the idea that an unproved

hypothesis of any kind is a very leaky bottom for practical medicine

to sail or trade upon, and scouted the notion that any one man is

infallible in respect of judgment or knowledge. It is one of the

strongest manifestos of the modern spirit in recent medicine. In

1 For the history of benzol, see A. F. Hollemann; Janus, Amst., 1915, xx,

459-488.
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1848, Virchow was sent by the Prussian government to investigate

the epidemic of typhus or "famine" fever_then, raging among the

weavers of Upper Silesia. His exhaustive account of what he

saw reminds us of the piling up of horrors in Gerhart Hauptmann's
social drama of "Die Weber," and his recommendations included

not only hygienic measures and a large charity for these unfor-

tunates, but filed an actual brief for democracy and freedom {"voile

und unumschrdnkte Demokratie . . . BUdungmitihreriTdch-

iern, Freiheit und Wohlstand") . This bold pronouncement, along

with the tendencies of his semipolitical periodical, Die medizinische

Reform (1848-9), soon got Virchow into trouble with the govern-

mental authorities, and, in 1849, he was deprived of his pro-

scctorship, obtaining, at the

same time, through the offices

of the obstetrician Scanzoni, the

chair of pathologic anatomy
at Wlirzliurg. Seven years

later, after making a brilliant

record as lecturer and teacher,

he was asked to come back to

Berlin upon honorable terms,

and, in 1856, was duly installed

as professor of pathology at

that University, at the same
time assuming the directorship

of the Pathological Institute,

which had been erected for

him. Here he entered upon a

career of almost unparalleled ac-

tivity in many directions. He
was a man of wide culture and
deepest human interests, and
he soon became known every-

where as anatomist and pathologist, epidemiologist and sanitarian,

anthropologist and archeologist, editor and teacher, social reform(>r

and "old parliamentary hand." He joined the Prussian Low(M'

House in 1862, and from 1880 until 1893 he served in the Reichstag

as a faithful and reliable representative of the rights of the people.

During the Franco-Prussian War, he organized the Prussian Am-
Inilance Cori:)s and superintended the erection of the army hospital

on the Tcmpelhof. He had much to do with securing a good

sewage system for Berlin, and, as president of many different

societies, he became easily the most influential medical personality

in the Prussian capital. As he grew older, honors came to him
from all quarters, and, in 1899, he dedicated the Pathological

Rudolf Virchow (1821-1902). (Cour-
tesy of Dr. C.porge IVI. Kober.)
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IMusiniiii, to whicli ho ^avc his piivalc coUoclioii of 23,0(')() pr(>p-

aratioiis, cacli of whicli had \)cvn prepared, lah(>led, and ])la('ed

upon the shelves by his own hand. On his eightieth birthday he

received a |)urse of 50, ()()() marks from his (^lerman colleagues, in

aid of the \'irchow Institute, with a uni(iue gold medal from the

l'lmp(>ror, and shortly before his death he saw the completion of

the splendid municiixd h()sj)ital in Berlin (January b5, 1902) which

is now called by his name.

\'irchow derived the inspiration for his life-work from Johamies

Miiller, and what he acc()m))lished was in every way worthy of his

great teacher. In pathology, he had only Morgagni as a possible

competitor before hhn and no one after him. His Cellular-

Pathologie (1858) set in motion a new way of looking at the body as

"a cell-state in which every cell is a citizen," disease being "merely

a conflict of citizens in this state, brought about by the action of

external forces." Virchow's aphorism, "Omnis cellula e cellula,
"

means that cell development is not discontinuous (as Schleiden

and Schwann had supposed), and that there are no specific cells

in disease, but only modifications of physiologic types. In othci-

words, "A new growth of cells presupposes already existing cells."

This morphologic view is the basis of his work on tumors (1863-67'
)

,

which treats of these formations as physiologically independent

new-growths of either histioid or cellular structure. The two

most prominent errors in the cellular pathology were the theories

that the cell-contents are the controlhng feature of the whole

organism, and that there can be no diapedesis of blood-celLs,

which was afterward disproved by Cohnheim.

Virchow was the first to observe and define leukocytosis, and in 1845,

simultaneously with the clinical record of John Hughes Bennett, he described

leukemia a.s "white blood. "^ In 1846, he separated pyemia from septicemia,

and between the years 1846 and 1856 created the doctrine of embohsm,' his

greatest single achievement in pathology, and one which is, in every sense, his

very own. Before Virchow, as we have seen, both John Hunter and Cruveil-

hier saw thrombosis as a sequel of phlebitis, with the latter as the prime factor

in pyemia also. Virchow revolutionized existing knowledge by showing that a

thrombas is the primary e.s,sential condition in phlebitis. His studies of em-
bolism were based upon experiment, and he was the first to recognize the cere-

bral and pulmonary varieties. In 1856, he demonstrated the embolic nature of

the arterial plugs in malignant endocarditis, and attributed the condition to

parasites. As a para,sitologist, he also did good work on trichinosis (1859-70),

and discovered the .sarcinic and aspergillic forms of mycosis in the lungs and
bronchial tubes. He also pointed out the true relationship between lupus and
tuberculosis, introduced new pathological concepts like agenesia, heteropopia,

ochronosis, and first described leontiasis ossea, hematoma of the dura mater,

1 Virchow: Die krankhaften Geschwiilste, Berlin, 1863-67.

2 Froriep's Neue Notizen a. d. Geb. d. Nat. u. Heilk., Weimar, 1845, xxxvi,

151-155.

3 Beitr. z. exper. Path. (Traube), Berl., 1846, ii, 227-380, and Virchow:

Ges. Abhandl., Frankf. a. M., 1856, 219-732.
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the aortic hypoplasia with contracted heart in chlorotic maidens (1872) and
spina bifida occulta (1875). In ISGl, he gave the name "arthritis deformans":
to rheumatic jjout. In liistology, he made two important tliscoveries—the
ncurofrlia (1846^) and the special lymphatic sheaths of the cerebral arteries
1S51). He made hundreds of contributions to anthropology (his sj)e(!ial

hobby), from the great atlas of "Crania Ethnica Americana," prepared "in
!iu>mory of Columbus and the Discovery of America" (1892), to well-known
papers upon racial characters and abnormities, anthropometry, physi(!al
anthropology of the Germans, prehistoric finds, prehistoric syphilis, tattooing,
and relics of the Trojan War. To medical history he contributed valuable
monographs on the leprosoria and other hospitals in the Mifldle Ages, bio-
irraphical studies of Morgagni, Johannes Miiller, and Schonlein, and he was
tlic first to write upon medicine in relation to the fine arts (18G1-), but his tiny
contribution was far surpassed in the same year by the exliaustive mono-
graph of K. F. H. Marx, in which nearly all the important pictures relating to
medicine are already classified and listed.^

Personally, Virchow was a small, elastic, professorial figure,

with snappy, black eyes, quick in mind and body, with a touch of

the Slav, something of a martinet in the morgue or lecture-room,
often transfixing inattention or incompetence with a flash of sar-

casm. Yet he was generous, whole-souled,, and broad-minded
withal, and none who "m.ade good" were ever lost from sight or

memory. In extreme old age, Virchow, always "liberal in polr-

tics," became ''reactionary in science"; but love of truth, gener-
osity in word and deed, were the essence of his youth and mature
manhood. All his life he had been keen and ardent in contro-
versy. He began his career by giving Rokitansky's theory of

"erases" a wholesale slashing, with the result that the Viennese
pathologist withdrew all reference to the matter from the second
edition of his book and never afterward referred to it again. Yet
there is no finer tribute in literature to the best features of Roki-
tansky's work than Virchow's. Then came his disputes with
Hughes Bennett about leukemia, and his destruction of the Cru-
veilhier dogma that phlebitis is the whole of pathology. At the
same time, he was cheerfully encouraging Cohnheim to combat
the Virchow hypothesis of the non-migration of blood-cells. Be-
lieving that the nervous system is not the center of life and does
not control the nutrition of peripheral parts, Virchow declined to
^^ee anything in Charcot's ataxic joint symptoms but a simple local

lesion. He believed in the duality of tuberculosis. He opposed
the Darwinian theory; and the new views of Koch and Behring
about toxins and antitoxins were hardly acceptable to one who had
obliterated the humoral pathology. The peculiarities of the Nean-
derthal skull were wrongly attributed by Virchow to the effects

» Arch. f. path. Anat., Berl., 1854, vi, 135-138.
2 Virchow's Arch., Berl., 1861, xxii, 190-192.
' Marx

: Ueber die Beziehungen der darstellenden Kunst zur Heilkunst.
\bhandl. d. k. Gesellsch. d. Wissensch. zu Gottingen, 1861-2, x, 3-74.
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of (lisoaso. An accidiMital shelling; of tlio Musouin d'histoiro nnt-

urolle in Paris, duriiifi the war of 1S7() 71, led (^iiatn^faj^c's to write

an indignant i)anii)hlet stating that the Prussians were not :i

Gornianic, but a barbaric, destructive Mongol race. This stirred

Virchow's patriotism to the extent of instigating a colossal |)ublic

census of the color of the hair and eyes in G.OOO, ()(){) ( lennan school-

children, the solenni ofhcial character of which frightened some of

the children out of their wits. The sight of a copy of Grimmels-
hausen's "Simplicissimus" is said to have caused him the same
indignation that Wordsworth experienced when he saw the first

line of Keats's "Ode to a Grecian Urn." Th(>se vagaries may l)e

set off by the generosity of his

touching defense of Pasteur, his

discriminating tribute to the

American Army Medical ])e-

partment, or the laurel-wreatlis

of praise which he has laid upon
the tombs of so many of his

predecessors and contempoia
ries. Above all, he was, in re-

spect of civic courage, an ideal

modern man. He did not be-

lieve in a characterless, stock-

jobbing bourgeoisie, but warml\'

espoused the cause of those

who labor for the common good
of all. His lifelong champion-
ship of the rights of industri;d

humanity, valiantly upheld in

the very stronghold of the

Prussian military government,

hows the kind of fiber he was
made of.

Of Virchow's pupils, the

most eminent was Juhus Cohn-
heim (1839-84), of Demmin, Pomerania, who, after serving as a

Prussian army surgeon in the Austrian War (1864-65), became an
assistant in the Pathological Institute, and was subsequently pro-

fessor of pathology at Kiel (1868-72), Breslay (1872-78), and Leip-

zig (1878-84). Under Willy Kiihne, Cohnheim made an important
investigation on the sugar-forming ferments (18630, but his inaug-
ural dissertation on the inflammation of serous membranes (1861)
marks his bent as a pioneer in experimental histology and pathology.

Julius Cohnheim (1839-84). (Collec-
tion of A. C. Klebs.)

1 Arch. f. path. Anat. (etc.), Berl., 1863, xxvii, 241-253.
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He introduced the method of freezing fresh preparations in microscopical

work, investigated the nerve-endings in muscle by means of silver salts

(1863-65), discovered the mosaic fields in cross-sections of muscle which h(>ar

his name (1865), and first used gold salts, with brilliant results, in his studies

of the sensory nerve-endings in the cornea (1867). His monographs on inflam-

mation and suppuration (1867-73') revolutionized pathology, showing, in direct

opposition to the teaching of Virchow, that the essential feature of inflamma-
tion is the passage of white blood-cells thi'ough the walls of the capillaries, and
that jius and pus-cells are formed in this way from the blood. Diapedesis had
already been described by Addison (Goulstonian lectures, 1849), but Cohnheim's
experiments traced the direct migration of the stained leukocytes to a center of

inflammation in the cornea. Valuabe papers on venous stasis (1867) and on
the relation of the terminal arteries

to embolic processes (1872) followed. ' -l

The summit of Cohnheim's

experimental achievement was
his successful inoculation of tu-

berculosis in the anterior cham-

ber of the eye of the rabbit

(1877-), which Weigert wittily

described as a demonstration

"in oculo ad oculosJ' Two
years before, Robert Koch had

demonstrated his cultures of

anthrax ])acillus, and Cohn-

heim made the prophetic state-

ment that Koch would surpass

all others in this field. The
last years of Cohnheim's life

were clouded by severe com-

plications of gout, an old en-

emy, and his brilliant career

was cut short at the early age

of forty-five. He is described

as a man of robust, cheerftil,

energetic disposition, swift and sure of speech, with great powers of

wit and sarcasm. Among his pupils were Heidenhain, Litten,

Lichtheim, Welch, Ehrlich, Neisser, and Weigert at Breslau, and,

at Leipzig, Roy and Councilman.

Carl Weigert (1845-1904), of Miinsterberg, Silesia, is memor-
able for his investigations of the pathological anatomy of small-

pox (1874-75^), and Bright's disease (1879*), and by the fact that

Carl Weigert (184ri-19()4).

1 Neue Untersuchungen liber die Entziindung, Berlin, 1873.

2 Die Tuberkulose vom Standpunkt der Infectionslehre, Leipzig, 1880.

' Weigert: Anatomische Beitrage zur Lehre von den Pocken, Breslau,

1 1874-75.

* Samml. klin. Vortrage, Leipz., 1879, Nos. 162, 163 (Innere Med., No.
55, 1411-1460).
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he was the first to stain bacteria (1871'), in which he later had

fz;reat success with anilin colors (1875-). He introduced many im-

provoinonts in the difTcrontial staining of the nervous system,

n()tal>ly with acid fuclisin (18S2). He also made investigations of

the neuroglia (1S'.)() 05), and of coagulation-necrosis (1880), de-

scribed tuberculosis of the veins (1882), and stated the well-known

quantitative "law" that the amount of repair in an injured tissue

is always in excess of what is needed.

Amonp the special pathological studies of the period were those of Ludwif^
Traube (ISoo), Hermann Senator (1873), Carl vcn Liebermeister (1875), and
Krnst von L(\vd(>n (1870-79) on the patliology of fever, Peter Lvidwi^; Panuin
(l82()-8o) on tlie exj^erimental pathology of embolism (18():j-()4), Thomas
Bevill Peacock on malformations of th(> human heart (1866), Carl Thiersch on
phosphoric necrosis of bones (1867), Wilhelm Waldeyer on the development
of cancer (18()7-72), F. D. von Recklinfj;hausen on adenomyoma and neuro-

fibroma (1882), Paul (Jrawitz on the origin of renal tumors from suprarenal

tissues (1884), .Julius Wolff on the law of transformation in bones (1892), Paul

Ehrlich and Adolf Lazarus on anemia (1898). Among Americans, William
Pepper (1843-98), described the changes in the bone-marrow in pernicious

anemia (1875), William Henry Welch (1850- ) investigated acute edema of

the lungs (1877) and embolism and thrombosis (1899), Reginald Heb(!r Fitz

(1843-1913), gave conclusive demonstrations of the pathology of i)erforating

inflammation of the vermiform appendix (1886), hemorrhagic pancreatitis with
fat necrosis (1889), and described intrapleural lipoma of the mediastinum;
Francis Delafield ( -1915), of New York, author of a handbook of pathology
(1872), Stiuiies in Pathological Anatomy (1878-91), and (with T. Mitchell
Prudden) of a text-book of pathology (1885), which passed through ten edi-

tions, made special studies of the pathological histology of nephritis and
pneumonia; Martin H. Fischer (1879- ), of Cincinnati, has made experi-

mental studies of edema (1910) and nephritis (1912). The studies of Ehrlich,

Peyton Rous, W. S. Lazarus Barlow, Maud Slye, E. E. Tyzzer, and others on
cancer are of great interest, i^

Following the eighteenth-century works of Astruc (1743), Gaub (1758),
Morgagni (1761), Matthew Baillie (1791), and Kurt Sprengel (1795-97),
pathology was the subject of special treatises by Carl Friedrich Burdach
(1808), J. W. H. Conradi (1811), A.-F. Chomel (1817), E. D. A. Bartels (1819),
.J. C. C. F. M. Lobstein (1829-33), Herbert Mayo (1836), and Thomas Hodg-
kin (1836-40). The first exhaustive treatise on pathology in English was
that of Samuel David Gross (Boston, 1839), which was followed by the treatises

of Rokitansky (1842-46), Jacob Henle (1846-51), Alfred Still6 (1848), Salva-
tore De Renzi (1856), Virchow (1858), Samuel Wilks (1859), P. Uhle and E.
Wagner (1862), Eduard Rindfleisch (1867-69), Victor Cornil and L. Ranvier
(1869-76), T. H. Green (1871), F. V. Birch-Hirschfeld (1876), Cohnheim (1877-
80), Ernst Ziegler (1881), Sinus Woodhead (1883), Henri Hallopeau (1884),
Francis Delafield and T. Mitchell Prudden (1885), Edwin Klebs (1887), D. J.

Hamilton (1889-94), V. V. Podwyssotsky (1891-94), Anton Weichselbaum
(1892), Otto Bollinger (1896-97), Alfred Stengel (1898), Harvey R. Gaylord
and Ludwig AschoiT (1901), Ludwig Hektoen and David Riesman (1901-02),
Guido Banti (1905-07), and John George Adami (1908-12). Noteworthy
atlases of pathological illustration are those of Johann Friedrich Meckel (1817-

26), Jean Cruveilhier (1829-42), Alexander Auvert (1856), F. A. Thierfelder
(1872-81), The Sydenham Society (1877-1906), Alfred Kast and Theodor
Rumpel (1892-97), and Paul Grawitz (1893). Important works on experi-

» Centralbl. f. d. med. Wissensch., Berl., 1871, ix, 609-611.

• Jahresb. d. schles. Gesellsch. f. vaterl. Cultur, 1875, Bre.sl., 1876, liii,

229.
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mental pathology are those of Ludwig Traube (1871-78), Claude Bernard
(1872), Salomon Strieker (1877), Victor Paschutin (1885), and Paul EhrUch
(1909); and the monographs of August Hirsch (1860-64), Andrew Da^dson
(1892), and Frank G. Clemow (1903) on geographical pathology, John Wilham
Ballantyne on fetal pathology (1902-4), F. B. Mallory and J. H. Wright on
pathological technic (1897) deserve mention.

The founders of bacteriology were Louis Pasteur and Robert
Koch, the former being also the pioneer of the modern theory of

preventive inoculation against disease, while to the latter we owe
the development of the correct theory of specific infectious diseases.

Before the time of Pasteur, Leeuwenhoek had seen protozoa (1675) and
Agostino Bassi (1773-1856) showedbacteria (1687) under the miscroscope

that silkworm disease is due to the
presence of microorganisms (1836),
John Goodsir described sarcina in

the stomach (1842), Casimir Da-
vaine the microoorganisms of an-
thrax (1865), and Ferdinand Cohn
the morphological and botanical
characters of bacteria (1870). Be-
fore the time of Koch, Kircher
(1658), Plenciz (1762), and Henle
(1840) had announced the theory
of acontagium animatum, Hermann
Klencke had shown that tuberculo-
sis may be transmitted by cow's
milk (1846), Jean-Antoine Villemin
(1827-92) had demonstrated that
the tubercular virus is specific and
inoculable, in a series of masterly
experiments (1868) which were con-
firmed by the further investigations
of Edwin Klebs (1873), L.-A. Thaon
and J. -J. Grancher (1873), and Ju-
lius Cohnheim (1880).

Louis Pasteur (1822-95)

was born at Dole (Jura), where
his father, one of Napoleon's

old soldiers, was a local tanner. As a youth, Pasteur was re-

narkably good at portrait sketching, but was otherwise only a
larmless, enthusiastic fisherman. Awakening to the call of duty,

le went to study at Besangon, where he acquired his interest in

hemistry, and graduated at the Ecole normale at Paris in 1847.

Vfter this he was successively professor of physics at the Lyceum
it Dijon (1848), professor of chemistry (1852-54) at the University

>f Strassburg, dean and professor of chemistry in the Faculty of

Sciences at Lille (1854-57), director of scientific studies at the

Ccole normale at Pads (1857-63), professor of geology and chem-
^try at the ficole des beaux-arts (1863-67), professor of chemistry

t the Sorbonne (1867-89), and director of the Institut Pasteur

Louis Pasteur (1822-95).
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(1880-95). Asset forlli in the inscriptions on thr arches over his

tomb, Pasteur is niein()ral)le for his work on molecular dyssym

metry (1848), fermentation (1857), spontaneous generation (1802),

diseases of wine (1803), diseases of silkworms (18()5), microorjran

isms in lieer (1871). virulent (Hseases (antlu-ax, chicken ch()l(>ra)

(1877), and preventive vaccinations (1880), particularly of hydro-

phobia (1885).

Tho first of these, liis classic investigations of the conversion of dextro-

tartaric acid into tho inactive forms (racomic and niesotartaric acids), and

his discovery of the si)Utting up of raccmic acid into right- and left-handed

tartaric aci(f by means of optically active substances, gained him the Uumford

medal of the Royal Society (1X5(1), and undoubtedly led to the work of vaii't

Hoff and Le Bel on stereochemistry or cliemistry in space. 'I'hey also led

Pasteur to the study of ferments and microorganisms through his initial ex-

periment of inducing fermentation in raccmic acid by means of albumen,

causing the destruction of the dextro-rotatory imxluct by fermentative

microorganisms. From this h(> ])roceeded to those studies of beer yeasts and

lactic-acid fermentation whicli resulted in the discovery of lactic-acid })acteria,

and confuted the errors which Liebig and even Helmholtz had made in regard

to the significance of fermentation. He next discovered the anaerobic char-

acter of the bacteria of butyric fennentation, introducing the concepts of

aerobism and anaerobism. A comparison of flasks of yeast in nutrient media,

one of which had been sterilized, demonstrated the role of microin-ganisms in

changing atmosplieric oxygen into carbon dioxide (1861). His dispute with

Pouchet aiiout spontaneous generation was obscured by the fact that Pouchet's

hav infusion was more difficult to sterilize than the yeast infusion emiiloyed

bv" Pasteur, but the latter prevailed in his contention,i winning a prize and

membership in the Academy of Sciences. About this time, he discovered that

the pellicle so necessary to the formation of vinegar from wine consists of

minute, rod-like microorganisms (Mycoderma aceti). The investigation of

acetic fermentation^ confuted Liebig's mechanical theory of the latter process,

and led Pasteur to study the causes detrimental to the three great industries

of his countrv, those of wine, silk, and wool. In 1S67, the wine industry of

France was worth 500,000,000 francs to the nation, and this gain was due to

Pasteur's discoverv that the aging of wine by microorganisms can be pre-

vented bv partial" heat sterilization (Pasteurization) at a temperature of

55° to
60"^° C, without an alteration of the taste or bouquet of the vintage

(1863-65). This process is now applied to all perishable foods, and is of in-

estimable importance in the nutrition of infants. In 1849, the silkworm indus-

try of France began to be crippled bv the disease ]>ehrine. By 1861, the annual

revenue from this source had sunk "from 130,000,000 to 8,000,000 francs, and

enormous sums were spent in importing healthy silkworm eggs from Spain,

Italy, and Japan. The mulberry plantations in the Cevennes were abandoned,

and' the state was petitioned, in 1865, to remedy the evil. In a little house

near Alais Pasteur and his assistants worked for five years on an apparently-

insoluble problem, and even after he had discovered the cause and prevention

of pebrine there came his burst of despair: "II y a deux maladies!" The second

disease, flacherie. was conquered in time,' but at a terrible cost, the death of one

of his daughters and the worry incident to harsh criticism of his failures bring-

ing on a severe attack of paralysis. Even his pleasure in such tokens of recog-

nition as a degree of M.D. from Bonn, a prize from the Austrian government,

membership in the Royal Society, and a nomination as senator, was spoiled by

the outbreak of the Franco-Prussian War. He returned the Bonn diploma and

iCompt. rend. Acad. d. sc, Paris, 1860, 1, 303; 849; li, 348; 675: 1864,

Iviii, 21: 1865, Ixi, 1091.

2 Etudes sur le vin, Paris, 1866.

' Etudes sur les maladies des vers a soie, Paris, 1870.
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took up the study of the spoiling of beer by microorganisms, again showing
the advantages of Pasteurization. ' About this time, his definition of a ferment
as "a Uving form which originates from a germ," was contested in a posthu-
mous essay of Claude Bernard's,- but, in 1S74, Lister had s(>nt iiini the cele-

brated letter acknowledging the value of his work in relation to antiseptic

surgery. Thus Pasteur was gradually transformed from a chemist to a medi-
cal man, particularly in his mode of attacking the problem of infectious dis-

eases. In his studies on anthrax he was preceded by Davaine, who discovered
the bacillus and showed that the virulence of the disease was in proportion to

the number of bacteria present (1850-65) ; by Klebs, who indicated that an-
thrax virus is non-filterable, since the filtrate will not produce the disease

(1S71), and by Koch, who first cultivated pure cultures of anthrax bacilli, de-

scribed their full life-history and their relation to the disease (l<S77j. Pasteur
confirmed Koch's results, and disposed of the controversial question of a sepa-

rate virus by carrying the bacilli through a hundred generations and producing
anthrax from the term of the series.-^ At the same time, he discovered, with
Joubert and Chamberland, the bacillus of malignant edema {vihrion septique),

the first find of an anaerobic microorganism of a pathogenic character; and he
showed the relation of animal heat to bacterial virulence. As he cared nothing
for the morphological aspects of bacteriology, it is sometimes forgotten that he
discovered the Staphylococcus pyogenes in boils as "microbe en amas de grains,''^

and the Streptococcus pyogenes in puerperal septicemia as "microbe en chapelet

de grains" (1878-9*). His discovery of preventive inoculation was due to the

accidental fact that virulent cultures of chicken cholera virus, during a vacation
from the laboratory, became sterile or inactive, and, when injected, were found
to act as preventive vaccines against a subsequent injection of a virulent char-

acter. The attenuated virus could be carried through several generations and
still maintain its immunizing property. In 1881, he succeeded in producing a
vaccine against anthrax, injection of which lowered the mortality-rate to 1 per
cent, in sheep and to 0.34 per cent, in horned cattle. Experiments with the
viruses of anthrax, chicken cholera, and swine measles {rouget des pores) brought
out the principle that the pathogenic properties of a virus can be attenuated or

heightened by successive passages through the bodies of appropriate animals,
and led to one of the most luminous thoughts in the history of science—that
the origin or extinction of infectious disease in the past (syphilis, for instance)

may be simply due to the strengthening or weakening of its virus by external
conditions, or in some such way as the above. This principle was applied with
success against anthrax at the sheep-folds near Chart res, and in preventive
vaccinations against hydrophobia, the culture-medium being the spinal mar-
row of the infected animal.^ Pasteur's first patient was Joseph Meister, an
Alsatian boy, bitten all over by a rabid dog, who was treated with success in

July, 1885. Shortly afterward, the Pasteur Institute was opened, and special

institutes for hydrophobia inoculations were founded all over the world. Here
Pasteur labored almost to the end of his life, with such brilliant pupils as

Metchnikoff, Roux, Yersin, Calmette, Chantemesse, Chamb(>rlund, and
Pottevin. With Ch. Chamberland, he deyised the celebrated filt(>r which is

called aft(>r him, while Emile Roux did epoch-making wcirk on the diphtheria
antitoxin, Metchnikoff on phagocytosis and the lactic-acid bacillus, Al(>xandre

Yersin on the plague bacillus, Albert Calmette on preventive inoculations
against snake-bites.

Pasteur's last years were crowded with honors from all parts of

the world, and, after his death, an appropriate mausoleimi for his

1 Etudes sur la biere, Paris, 1876.

- Bernard: Rev. scient., Paris, 1879, xv, 49-56.
••' Compt. rend. Acad. d. sc, Paris, 1880, xci, 86; 455; 697; 1881, xcii, 209.

* Ibid., 1880, xc, 1033-1044.

5 Compt r-- \cad. d. sc, Par., 1885, ci, 765: 1886, cii, 459; 835; ciii,

777
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remains, copiod from the lomh of (lalla Placidia at Ravomia, was
built in tlie Pasteur Institute by his family. Deeply religious,

intensely serious, endowed with a mind the <iuality of which Roux
has compared to the action of a blow-pipe flame, Pasteur was a

scnsilif, who suffered unduly, in his ifc, from the captious cavillings

of lesser men. His return of the diploma from the genial Phinc-

land University of Bonn can be cxcus{h1 only by his child-like, hi<!;li-

strung devotion to his native land. Literary snobbery has des-

canted sufficient!}^ upon his "peasant origin," but the man him-

self was a gentleman of the type described by Wordswoiih and
Cardinal Newman, one who never inflicts wanton or needless pain

upon others. I lis sympathy with the sufl'erings of dumb animals

was of a kind which, said Roux, might have seemed comic had it

not been touching. We
have the testimony of his

pupils as to his power of

establishing an immediate
sympathetic relation be-

tween himself and any one

sincerely interested in his

work, and his sympathies

extended, circle-wise, as in

Emerson's parable, from

the intimate group of his

family and pupils, to em-

brace the people (even the

animals) of his native land

and the entire human
race.' His humanity was
of that rare and noble

kind which, in Emerson's

words, "approves itself no

mortal, but a native of the deeps of absolute and inextinguish-

able being."

Robert Koch (1843-1910), of Klausthal, Hannover, was edu-

cated in the gj^mnasium of his native town, and took his medical

degree at Gottingen (1866), where he was profoundly influenced

by the teachings of Jacob Henle, whose theory of contagion (1840)

may have started Koch upon his life-work in science. After serv-

ing in the Franco-Prussian War, he became district physician

(Kreisphysicus) at Wollstein, where he varied the monotony of

long journeyings over rough country roads by private microscopic

Robert Koch (1S43-1910). (Courtesy of

Captain Henry J- Nichols, U. S. Army.)

1 The writer once had the privilege of hearing an account of Pasteur in

which these quahties were very strikingly set forth by one of his pupils.
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studies. He began with gjithrax, and, in April, 1876, wrote to the
eminent botanist Ferdinand C'ohn at Breslau to the effect that he
had worked out the complete life-history and sporulation of the

anthrax bacillus. About a week later, at Cohn's invitation, he
gave a three-day demonstration of his culture methods and results

at the Botanical Institute (Breslau), in the presence of Cohn,
Weigert, Auerbach, Traube, Cohnheim, and others. The latter

declared that Koch's was the greatest bacteriological discovery

\et made, and Cohn immediately published his paper in his Bei-

triige (July 18760- This memoir demonstrated that the anthrax

bacillus is the cause of the disease, and that a pure culture grown
through several generations outside the body can produce it in

various animals. Koch's results were violently opposed by Paul
Bert, but completely confirmed by Pasteur. In November, 1877,

Koch published his methods of fixing and drying bacterial films on
cover-slips, of staining them with Weigert's anilin dyes, of staining

flagellse, and of photographing bacteria for identification and
comparison.^ In 1878 appeared his great memoir on the etiology

of traumatic infectious diseases,^ in which the bacteria of six dif-

ferent kinds of surgical infection are described, with the patholog-

ical findings, each microorganism breeding true through many
generations in vitro or in animals. These three memoirs elevated

Koch to the front rank in medical science, and, through Cohn-
heim's influence, he was appointed to a vacancy in the Imperial

Health Department {Kaiserliches Gesundheitsamt) , with Loffler

and Gaifky as assistants, in 1880. Here, in 1881, he produced

his important paper upon the method of obtaining pure cultures

of organisms by spreading liquid gelatin with meat infusion upon
glass plates, forming a solid coagulum."* When Koch demon-
strated his plate cultures at the International Medical Congress

in London, Pasteur is said to have rushed forward with the ex-

clamation: C'est un grand progres! and so it proved. The j^ear

1882 was marked by the discovery of the tubercle bacillus by special

culture and staining methods. This paper^ contains the first

statement of "Koch's postulates," establishing the pathogenic

character of a given microorganism, which had aheady been

1 Cohn's Beitr. z. Mori)h()l. d. Pflanzen, Brosl., 1876-7, ii, 277-310, 1

pi.

2 //„v/., 399-434, 3 pi.

' Untprsuchungen iibcr die Aetiolosio dor Wundinfoktionskrnnkhciten,
Berlin, 1878.

* Mitth. a. d. kaiserl. Gosundheitsamte, Berk, 1881, i, 1-48, 14 pi.

sBerl. klin. Wochenschr., 1882, xxi, 221-230. The bacillus was probably
seen, though not po.sitively identified in a causal relation, by Aufrecht (1881)
and Baumgarten (1882).
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:\cluinbi'a(e(l by HiMilc' and ImIwhi Ivlchs.'- About tho sanio time*,

Koi'li and his assistants introducHHl stoani sterilization by dry

heat. In 1883, Koch, at the head of the German Cholera Com-
mission, visited E}>;ypt and India, discovered the cholera vibrio,''

its transmission by (h'inkinf>;-water, food, and clothing, and inci-

dentally found the niicro()r<ianisnis of Kfi;yptian opiitiiahnia or

infectious conjunctivitis (Koch-Weeks bacillus, 1883'), for which

results he received a donation of 100,000 marks from the Prussian

State. In 1885, he was appointed professor of hygiene and bac-

teriology at the University of lierhn, where his laboratories were

crowded with l)right pupils from all over the world, among whom
were Caffky, Loffier, PfeilTer, Welch, and Kitasato.

At tho tontli Intornational IModical Congress at liorlin, in 1890, Koch
ainiounccd his belief that lie had found a remedy for tuberculosis. The in-

troduction of tuberculin,^ his one mistake, in that it was ])rematurely con-

sidered, was hailed all over the world as an event of the greatest scientific

moment, and honors and felicitations of all kinds were showered upon its dis-

coverer. Although he himself had limited his claims to the possible cure of

early cases of phthisis, the great hopes which had been entertained of the

remedy were not realized in time, and the number of failures and fatal cases

impaired the confidence of the profession, but abated little of Koch's great

reputation, especially after the discovery that tuberculin is the most reliable

means of diagnosis. In LSOl, the Institute for Infectious Diseases was founded
in Berlin, and remaincnl under his direction intil he resigned in 1904, in favor
of his pupil Gaffky. In 1892, his ideas were ai:)plied in fighting the cholera

epidemic at Hamburg, and in 1893 he wrote an important paper on water-
borne epidemics, showing how they may be largely prevented by proper filtra-

tion.^ In 1896, he investigated Rinderpest in South Africa at the request of

the English government, devised a method of preventive inoculation, and
made valuable studies of Texas fever, blackwater fever, troi:)ical malaria,

surra, and plague.' In 1897, he produced his new tuberculin (T. R.), and in

1898 he investigated malarial fever in Italy. At the London Tuberculosis
Congress (1900) he announced his view that the bacilli of bovine and human
tuberculosis, which had been separated and studied by Theobald Smith ia

1898, are not identical, claiming that there is little danger of transmission of

the bovine type to man. These views were reiterated at the Washington
Congress of 1908, and on both occasions aroused violent controversy, the

general trend of opinion at present being provisionally in favor of Koch. In

1902, he studied Rhodesian red-water fever { Kustenfieber) , hor.se-sickness,

trypanosomiasis, and recurrent fever in German East Africa, and, in the same
year, established methods of controlling typhoid which have been adopted
almost everywhere.

iHenle: Pathologische Unter.suchungen, Berlin, 1840, 43.

^Klebs: Amtl. Ber. d. 50. Versamml. deutsch. Naturf. u. Aerzte, Miin-

chen, 1877, 49, at bottom.
3 Deutsche med. Wochenschr., Berl., 1884, x, 725-728.

^ Wien. med. Wochenschr., 1883, xxxiii, 15.50; also described by John E.

Weeks, in Arch. Ophthal., N. Y., 1886, xv, 441-451.

5 Deutsche med. Wochenschr., Leipz. u. Berl., 1890, xvi, 1029: 1891,

xvii, 101; 1189.

6 Ztschr. f. Hyg. u. Infektionskr., Leipz., 1893, xiv, 393-426.

' Reiseberichte Uber Rinderpest (etc.), Berlin, 1898.
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Koch received the Nobel Prize in 1905, and, in 1906, visited

Africa again, at the head of the Sleeping Sickness Commission,

introducing atoxyl for the treatment of the disease. Although he

was honored by a membership in the Prussian Academy of Sci-

ences and the title of Excellenz, he was not happy in the later years

of his life. Certain changes in his domestic arrangements estranged

many of his friends, and subjected him to harsh criticism, which

he bore with stoicism and dignity, but which told upon him in the

end. He died of heart-failure on May 27, 1910, at the age of

sixty-seven. His body was cremated at his own request, and
his ashes deposited in the Institute which he had founded. In

appearance, Koch was a typical German savant of Prussian

cast, in character digni-

fied, modest, and fair-

minded, altogether one of

the greatest men of science

that his country has pro-

duced.

Edwin Klebs (1834-

1913), of Konigsberg, Prus-

sia, one of the earlier as-

sistants of Virchow at Ber-

lin (1861-66), who became
professor of pathology at

Bern (1866), Wiirzburg

(1871), Prague (1873), Zu-

rich (1882), and Chicago

(Rush Medical College,

1896), is, with Pasteur,

perhaps the most impor-

tant precursor in the bac-

terial theory of infection;

indeed, did most to win the pathologists over to this view. He
saw the typhoid bacillus before Eberth (1881^), the diphtheria

bacillus before Loffler (1883-), made solid cultures of bacteria,

and investigated the pathology of traumatic infections before

Koch (187P); the priority of his inoculations of syphilis in

monkeys was recognized by Metchnikoff (1878"*), and, in his ex-

Edwin Klcbs (1834-1913). (Surgeon-Gen-
eral's Library.)

•Klebs: Arch. f. exper. Path. u. Pharmakol., Leipzig, 1S80, xii, 231:

1881, xiii, 381, 3 pi.

2 Verhandl. d. Cong. f. innere Med., Wiesbaden, 1SS3, 139-174.

'Cor.-Bl. f. schweiz. Aerzte, Bern, 1871, i, 241-24().

* Arch. f. exper. Path. u. Pharmakol., Leipzig, 1878-79, x, lGl-221, 4 col.

Pl.

40
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porinionts on anthrax (1S71') and otlior disoasos, he was ono of
the first to oxporiniont with the (ihrates of bacterial euUures.
He wi-ote two text-hooks on pathology (18G9-7G, 1887-89), mono-
graphs on bacteriology in relation to gunshot wounds, based upon
his^experiences in the Franco-Prussian War (1872), on tumors
(1877), and gigantism (1884), made many investigations on tuber-
culosis, and he was, with C.erlach, the first to produce bovine in-

fection or Pcrlsucid by feeding with milk (1873-). In his studies
of gunshot wounds, he showed that the filtrate of the wound-dis-
charges is non-infectious, whence he reasoned that traumatic
seiiticemia is of bacterial origin. In 1870, he recognized hemoi--
rhagic jiancreatitis as a cause of sudden death, and in 187G, he
produced valvular disease of the heart experimentally. He in-

vestigated the genesis of endocarditis (1878), and his studies of
malarial fever (with Tommasi Crudeli, 1879) were ti-ahslated for
the Sydenham Society. He experimented with various products
for the treatment of tuberculosis, and was the first to experiment
with the therapeutic possibilities of the tubercle bacilli of cold-
blooded animals (1900). The original discoveries of Klebs, "so
often (as Osier says) a pioneer," had great heuristic value in their
day, and undoubtedly stimulated Koch and others in their work.

Friedrich Loffler (1852-1915), of Frankfort on the Oder, was for

many years a Prussian army surgeon, and eventually became pro-
fessor of hygiene at Greifswald (1888) . He discovered the bacteria
of erysipelas in swine (1882-83^), and glanders (1882^); established
the causal relation of the diphtheria bacillus (1884^), differentiating
it from the organisms causing the disease in doves and calves;

eradicated the field-mouse plague in Thessaly by means of the
Bacillus typhi murium (1892); and, in his investigations of the
foot-and-mouth disease (1898''), he was able to prove experimen-
tally that the latter is caused by a filterable virus, thus establishing
this concept and introducing a preventive inoculation against the
disease (1899). He wrote an admirable history of bacteriology

(1887), still unfinished.

Georg Gaffky (1850-1918), of Hannover, also a Prussian army
surgeon, became associated with Koch in Berlin, and, after filling

the chair of hygiene at Giessen (1888) for several years, succeeded
Koch as director of the Hygienic Institute. He made important
studies of experimental septicemia (1881), cholera, and anthrax,

iCor.-Bl. f. schweiz. Aerzte, Bern, 1871, i, 279. (Nachschrift).
2 Arch. f. exper. Path. u. Pharmakol., Leipzig, 1873, i, 163-180.
3 Loffler: Arb. a. d. k. Gesundheitsamte, Berlin, 1885, i, 46-55.
* Deutsche med. Wochenschr., Leipzig u. BerHn, 1882, viii, 407.
6 Mitth. a. d. k. Gesundheitsamte, Berlin, 1884, ii, 451-499.
6 Centralbl. f. Bakteriol., 1. Abt., Jena, 1898, x.xiii, 371-391.
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and is a well-recognized modern authority on infectious diseases

and public hygiene.

The work of these men led to a wonderful output of epoch-nuikins dis-

coveries in bacteriology and parasitology, which constitute one of the (;hief

glories of nineteenth century medicine. These are the establishment of the
causal relations of the bacteria of leprosy in 1871-4 by Armauer Hansen
(1841-1912), of gonorrhea in 1879 by Albert Neisser (1855-191()), of tyi)hoid
fever bv Carl Joseph Eberth (1880), of lobar pneumonia by Pasteur (1880-
81), George Miller .Sternberg (1880-81), Albert Friinkel (1884), and Carl
Friedlander (1883), of glanders by Friedrich Loffler (1882-86), of erysipelas
by Friedrich Fehleisen (1883), of swine erysipelas by Loffler (1882-86), of

diphtheria by Edwin Klebs (1883) and P'riedricli Loffler (1883-84), of cholera
nostras bv Dittmar Finkler and J. Prior (1884). of tetanus by Arthur Nicolaier

(1884), of Bacillus coli infection by Theodor Escherich (18S6), of Malta fever
by Sir David Bruce (1887), of cerebrospinal meningitis by Anton Weichsel-
baum (1887), of fibrinous pneumonia by Nicolaus Gamaleia (1888), of chan-
croid by Auguste Ducrey (1889), of influenza by Richard Pfeiffer (1892),
of Bacillus aerogenes infection by William Henry Welch and George H. F.
Nuttall (1892), of bubonic plague by Shibamiro Ivitasato and A. Yersin (1894),
of dysentery by Isagiyoi Shiga (1897), of bovine peripneumonia by Edmond
Nocard and Emile Roux (1898), of whooping-cough by Jules Bordet and
Octave Gengou (1906i), of typhus fever by Harry Plotz (1915). The micro-
organisms of the surgical and puerperal infections were discovered and inves-
tigated by Pasteur (1878-9), Koch (1878), Gaffky (1881), and Welch (1892).
Toxins were first isolated and named (typhotoxine and tetanine) by Ludwig
Brieger in 1888. The bactericidal effect of blood-serum was discovered bv
Hans Buchner (1889), bacteriolysis by Richard Pfeiffer (1894), bacterial
hemolysis by Jules Bordet (1898). L. Landois, in 1875, made the important
discovery that animal serum will hemolyze human blood. The subsequent
discoveries of Maraghano (1892), Landsteiner (1901), and Eisenberg (1901),
that the sera of diseased and even of normal, donors, will hemolyze alien blood,
have revolutionized the whole subject of transfusion. Anaphylaxis was dis-

covered by Edward Jenner (1798) and Frangois Magendie (1839), and inves-
tigated by Simon Flexner (1894), C. Richet and Hericourt (1898-1903),
Theobald Smith (1903), Rosenau and Anderson (1906), and von Pirquet
(1907). Bacterial agglutination was discovered by Max Gruber and Fernand
Widal (1896). Opsonins were investigated by Den>s and Lcclef (1893) and
by Wright and Douglas (1903). Parasitology was greatly advanced by such
monumental treatises as those of K. A. Rudolphi on entozoa (1808-10),
(j. F. H. Kiichenmeister on cestodes (1853) and parasites in man (1855),
Carl Theodor von Siebold on tenia? and hydatids (1854), Casimir Davaine on
entozoa in man and animals (1860), Thomas Spencer Cobbold on entozoa
(1864), Rudolf Leuckart (1822-98) on human parasites (1867), and Raphael
Blanchard on medical zoology (1886-90). Of parasites producing disease, that
of favus was discovered by Schonlein (1839), of psorospermosis by Johannes
Miiller (1841), of tinea favosa (alopecia) by David Grliby (1841-44), of an-
chylostomiasis by Angelo Dubini (1843), of recurrent fever by Otto Obermeier
(1873), of malarial fever by Alphonse Laveran (1880), of parasitic hemoptysis
(paragonomiasis) by Erwin Baelz (1880), of Texas fever (piroplasmosis) by
Theobald Smith (1889-). The parasite of aspergillosis was discovered and
described by Bennett in 1842, that of actinomycosis in man bv von Langen-
beck (1848) and James Israel (1878), that in cattle bv Otto Bollinger (1876),
the identity of both being established by Emil Ponfick (1844-1913) in 1880,
that of Nocardiosis by Edmond Nocard (1888-93), that of blastomycosis by
Thomas Casjx'r Gilchrist (1896), and that of sporotrichosis by Benjamin R.

^ For bibliographical references to these discoveries see Index Catalogiie,
Surgeon General's Library, 1912, 2. series, xvii, pp. 135-137.

2 Ibid., pp. 138, 1.39.
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Sclicnck ilS9S). 'I'lic two lalli r iliscovcrics were made in tlic .loliiis Hopkins
Hospital.

'i'lic theory that iiiosqiiitos can transmit malarial fever was iiuliciited oven
in the Sanskrit Susruta,' and the same thc'ory was advanced for yellow fever
by.losiah Clark Xott.of Soutii Carolina (1S4S'^), and Louis Daniel iieauperthuy
(lSr)4-^), while the hypothesis wa,s more definitely stated for yellow fever by
Carlos .luan I'inlay (18:^3-191")), of Cuba (ISSl'), and for malarial fever by
Albert V. A. Kin<r dSSI^'). In the meantime Sir Patrick Manson (1X44-

)

had jtroved tiiat the mos(|uito is a vector of l'"ilaiia sanguinis liominis (ISTO"),
and t he i)lasmoilium of malarial fever had been discovered by Alphonse Laveran
(1845- ), a l"Yench army surgeon, in LSSO.' These liemocytozoa were
accurately described by Kttore IMarchiafava and Angelo Celli (ISSf)), and it

was shown by Camillo Ciolgi (lcS44- ), the histologist, that malarial
paroxysms are coincident with sporulation of parasites (ISSti), and that the
parasite of quartan fev(>r differs from that of tertian (ISS9). In 18S9, Marchia-
fava and Celii show(>d that the organisms of the pernicious and the tertian and
quartan forms are dilTerent; 15. Crassi and H. Keletti studied the parasites in

birds (IS'.)I I, 1). L. Komanovsky devised a .si)eeial stain for them (ISIH)), and
Ronald Ross, in India, demonstrated the infection of birds by means of the
mosquito (1897-98). ^^. G. MacCallum and E. L. Opie demonstrated sexual
conjugation in the flagellated forms (1897-98), and Crassi and A. Bignami
showed that the parasites develoj) only in the Anopheles mosquito (1899).
Intracor[)Uscnlar conjugation in the para.'- it e as a cause of latency and relapse
was demonstrated by Charles F. Craig (1907), also the possibility of malaria
carriers. That fiies can transmit disease is one of the most ancient of folk-
intuitions, implicit in the flea- and fly-annilets of the ancient Egyjjtians, in the
cylinder-seal of Nergal, the MesoiK)taniian god of disease and darkness, in

Pierpont Morgan's collection, in the Biblical references to the "plague of flies"

Aisited ui)on the Egyptians and the iatromantic power ascribed to Beelzebub,
the Fly-god 2 Kings i, 2-6) and in Pliny's ironical recipe of ashes of flies for
alopecia, (xxix. 34), since these represented the god IMyiagros or Myiodes, who
drove flies away, to the comfort of the bald. Ambroise Pare noticed that flies

are disease-carriers at the battle of St. Quentin (1557), Jo.seph Leidy called
attention to the fact in his hospital work din-ing the Civil War (1861-65), A.
Raimbert demonstrated the transmission of anthrax by flies (1869), G. E.
Nicholas, R. X., noticed that flies and cholera appeared and disappeared to-

gether on board shij) during the Levantine epidemic of 1850 (1873), and their
agencj' in the transmission of cholera was demonstrated by G. Tizzoni and L
Cattani (1886) ; the life-history of the fly was investigated by A. T. Packard
(1874) and L. O. Howard (1909); Battista Grassi showed that flies can carry
the eggs of inte.stinal worms (1883), Angelo Celli showed that they may trans-
mit tuberculosis (1888), and that the bacilli of anthrax, tuberculosis, and ty-
phoid fever retain their virulence and reproductive power after passing through
the intestines of flies (1888*). In 1892,^ George M. Kober emphasized the
importance of flies as disease-transmitters and, in his report on typhoid fever
in the District of Columbia (1895), definitely located them as such, in connec-
tion with a house-epidemic of typhoid from box-privies. In Circular No. 1,

1 Sir H. A. Blake: J. Ceylon Branch, Brit. Med. Ass., Colombo, 1905, ii, 9.

2 Nott: New Orleans M. & S. J., 1848, iv, 563; 601.

3 Gaz. offic. de Cumana, 1854, No. 57.

^Finlav: An. r. Acad, de cien. med. . . . de la Habana, 1881-2,
xviii, 147-i69.

siving: Pop. Sc. Month., N. Y., 1883, x.xiii, 644-658.

6 Manson: J. Linna-an Soc, Lond., 1879, xiv, 304-311.

^Laveran: Compt. rend. Acad. d. sc, Paris, 1880, xciii, 627.

'A. Celli: Boll. d. Soc. lanci-siana d. osp. di Roma, 1888, viii, 5-8.

9G. M. Kober: Rep. Health Officer D. C, Wash., 1895, 258; 260; 266;
270; 280; 281.



MODERN PERIOD 629

Surgeon General's Office (April 25, 1898), George M. Sternberg brought, out
the same point, and the report of Walter Reed, V. C. Vaughan and E. O.
Shakespeare on the typhoid in the Spanish-American War (1898) settled the
matter by inductive proof.

^

About 1890, Pasteur's theory of attenuated viruses was ex-

tended to the science of toxins and antitoxins by Emil von Behring

(1854-1917), a Prussian army surgeon who became professor of

hygiene at Halle (1894) and Marburg (1895). In his studies on
chicken cholera, Pasteur had already noticed the pathogenic effects

of a clear filtrate on the specific organism, and, in 1888, his pupils,

lioux and Yersin, got the same results from diphtheria filtrates.^

Hans Buchner, in 1889, had estabhshed the bactericidal effect of

blood-senmi.^ While working in Koch's Institute with Kitasato,

Behring demonstrated that the serum of animals immunized
against attenuated diph-

theria toxins can be used

as a preventive or thera-

peutic inoculation against

diphtheria in other ani

mals, through a specific

neutralization of the toxin

of the disease (1890-93^).

After trying out the rem-

edy in man, Behring be-

gan to produce it upon a

grand scale (1894), and
it soon became recognized

as the specific treatment

for diphtheria. The suc-

cess of diphtheria anti-

toxin led to many at-

tempts to treat other specific infections ])y immime sera, but,

except in the case of tetanus and serpent-poisoning, these have

not been uniformly successful. Meanwhile the subject of im-

mimity was developed on the solidist or cellular side by Elie

Metchnikoff (1845-1916), the eminent Russian biologist, who,

in his studies of Daphnia (1884), showed how ameboid cells

in the connective tissues and the blood (^ngulf solid particles and

bacteria, destroying bacteria by absorbing them (phagocytosis).

Elie Metchnikoff (1845-1916).

' For references to flv-transmission see the exhaustive history of H. G.
Beyer: New York Med. Jour., 1910, xci, 677-685.

2 Ann. de I'lnst. Pasteur, Paris, 188, ii, 629; 1889, iii, 273.

3 Buchner: Centralbl. f. Bakteriol., Jena, 1889, v, 817; vi, 1.

^ Behring: Deutsche med. Wochenschr., Leipz. and Berl., 1890, xvi,

1113; 1145; 1893, xix, 389; 415.
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I Ic called t h('S(> cells "phaiiocvtes," sIiowimI t lieii" luiicl ion as scavcii-

o;ors, (leveloiHHl the doctrine of inllaiuniation as tlu; (^ITeet of the

(lotorniination of swarms of |)ha.u-oc>t(>s to the site of injury Wy

I'honiiotaxis and ui)iield the solidist theory of innnunity or pha^o-

eytosis. This theoiy, in the hands of Sir Ahnroth Wright and

others. Unl to \accinotheiap\-. Metchnikofif also demonstrated

tliat Pfeiffer's i)henomenon (bacteriolysis) can take place in vitro

(IS95M; witli Koux, he showed that the higher ai)es can be in-

oculated with syphilis (1903-4'), and his theories of the effect

of lactic acid on bacteria in counteracting the intestinal poisons

and prolonging life (1906) have attracted much attention. His

best works are those on the comjoarative pathology of inflammation

(1892), on immunity in infectious diseases (1901) and on "the

Nature of Man" (1903), which gives his views on intestinal auto-

intoxication. He received the Nobel price in 1908.

Sir Almroth Edward Wright (1861- ), of Dublin, Ireland,

professor of pathology in the Army Medical School at Netley

(1892-1902), was the first to point out the role of calcium salts in

the coagulation of the blood (1891) and devised a coagulometer for

estimating coagulation-time. He made typhoid vaccination practi-

cable (1896-7), having inoculated over 3000 soldiers in India

(1898-1900), and the entire British forces in the South African

War. Through this work, he originated general vaccinotheraj^y

(1902-7), with the superadded feature of measuring the protective

substances in the ])lood by means of the opsonic index (1903).

He is the author of treatises on anti-typhoid inoculation (1904)

and immunization (1909), and during the European War has

investigated wound infection.

Fernand Widal (1862- ), a native of Algiers and professor

in the Paris Faculty, collaborated with Chantemesse in his early

work on preventive vaccinations against typhoid fever (1888),

made his mark by his discovery of bacterial agglutination and its

application in the diagnosis of typhoid (1896), and described non-

congenital hemolytic jaundice (1907).

Bacteriology and pathology have been specially advanced in

America by WiUiam Henry Welch (1850- ), of Norfolk, Con-

1 Ann. de I'lnst. Pasteur, Paris, 1895, ix, 4-33-461, 1 pi.

^Ibid., 1903, xvii, 809; 1904, x^-iii, 1. The experimental inociilability of

syphilis was demonstrated, contrary to the views of Ricord, by Julius Bettin-
ger (1802-87) in anonymous protocols presented to the Society of Physicians
of the Palatinate in September, 18.5.5 (Aerztl. Int.-Bl., Miinchen, 1856, iii,

426-428). Bettinger carefully kept the authorship of these human inocula-
tions a secret all his life. His findings were subsequently unearthed by Erich
Hoffmann (Deutsche med. Wochenschr., 1906, xxxii, 497) and the identity of

the "anonvmus Palatinus" also established (Dermat. Ztschr., Berl., 1912,
xix, 1043: 1913, xx, 220).
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nccticiit, a pupil of Cohnheim's, who became professor of pathology

at the Bellevue Hosi:)ital Medical College (1879-84) and at the

Johns Hopkins University (1884), where he has turned out a long

line of worthy pupils. Welch investigated acute edema of the lungs

in Cohnheini's laboratory (1877), discovered the Staphylococcus

epidernii(Us albus and its relation to wound infection (1892^, also

the Bacillus aerogenes capsulatus (1892-), grouping the diseases

caused by it (1900''^). He also made important studies of embolism

and thrombosis, and, with Flexner, demonstrated the pathological

changes produced by experimental injection of the toxins of diph-

theria (1891-92^), simultaneously with von Behring.

Simon Flexner (1803- ), of Louisville, Kentucky, Now
director of the Rockefeller Institute for Medical Research (1903),

has distinguished hmiself by his work on terminal infections, his

experimental work on venoms (1901), and the etiology and therapy

of cerebrospinal meningitis (1909) and infantile poliomyelitis

(1910-13).

Victor Clarence Vaughan (1851- ), of Mount Airy, Mis-

souri, professor of hygiene and director of the Hygienic Laboratory

;it the University of Michigan (1887-1909), was the earliest after

Panum (1856) and Selmi (1878) to investigate the poisonous alka-

loids and proteins, in particular tyrotoxicon (1885), ptomaines

and leucomaines (with F. G. Novy, 1888), the bacterial proteids or

cellular toxins (1891-1913), and the protein spht products (1913).

In 1896, he found the poison-producing bacillus in ice-cream and
cheese.

His general theory is that bacteria are not plants, but particulate, specific

proteins (nucleo-proteins) , that all true proteins contain a poisonous molecular
nucleus, that the pathogenicity of bacteria depend upon their reproductive
power or mass-action within the body, that specific infectious diseases result

from parental protein digestion, that protein sensitization and bacterial im-
munity are identical, that vaccines are protein sensitizers, but toxin immunity
and bacterial immunity are radically different, since the protein poison is not
specific but common to all proteins, and these elaborate no antibodies, but,
through their secondary groups, develop specific proteolytic ferments capable
of digesting the protein which created them.

I Vaughan's colleague, Frederick George Novy (1864- ), of

Chicago, professor of bacteriology at Ann Arbor (1902), collabor-

ated with him in his book on ptomaines and leucomaines (1888),

has made culture investigations of the trypanosomes, and (with

Knapp) discovered the special spirochsete of the American variety

of relapsing fever (1906).

1 Welch: Tr. Cong. Am. Phys. & Surg., New Haven, 1892, ii, 1-28.

2 Johns Hopkins Hosp. Bull., Bait., 1892, iii, 81-91, with G. H. F. NuttaU.
' Ibid., 1900, xi, 185-204.

* Ibid., 1891, ii, 107; 1892, iii, 17.
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Liidvin; Hektoen {\SiVA- ), of AN'oslhy, Wisconsin, professor
of patholojiy m l{usli ,M(Hlical College, C'liieago (1895), and director
of the John ^IcCormick Institute for Infectious Diseases (1902), is

one of the most eminent i)alli()logists and l)act(Miol()<rists in our
country. He has done much valual)le work in experiuKMital medi-
cine, notably on vascular changes in tul)ercul()us meningitis (189()),

blastomycosis and sjiorotrichosis (1899-1907), exi)erim(Mital ])acil-

lary cirrhosis of the liver (1901), blood-cultures during life (190:^),

experimental measles (1905-19), phagocytosis (1905-8) and anti-
bodies (1909-18). He first i)ointed out the possible danger from
Lso-ag-glut ination in transfusion of l^lood ( 1 907) . He was the teacher
of many of the promising younger people, notably Ricketts, H. G.
W'qUs, Rosenow, Irons, and Alice Hamilton.

George H. F. Nuttall (18()2- ), of San Francisco, professor
of biology at the I'niversity of Cambridge (1906), editor and
founder of the Journal of Hygiene (1901) and of Parasitology

(1908), first summarized the role of insects, arachnids, and myria-
pods as transmitters of bacterial and parasitic diseases (1899),
and his monograph on Blood Inuminity and Blood Relationship

(1904) estalilishes the identification of different kinds of blood by
the precipitin test.

Hans Zinsser (1878- ), of New York, professor of bacteri-
ology in Lcland Stanford (1910-13) and Columbia Universities

(1913), who made a brilliant record in medico-military administra-
tion on the Western Front, is the author of sterling text-books
on bacteriology (1911) and infection (1914) and of experimental
researches on the Treponema pallidum.

Theobald Smith (1859- ), of Allmny, New York, professor
of comparative pathology in Harvard University (1896), has been
one of the pioneers in the theory of infectious diseases. In 1886,
working with D. E. Salmon, he demonstrated that immunity from
hog cholera can be secured by injection of the filtered products of

the specific organisms. This was the first experiment in innnuniza-
tion, and was soon followed by the work of Behring, Roux, and
others. Smith's demonstration of the parasite of Texas fever

(Pyrosoma Ugeminum) (18890, and his work (with F. L. Kil-

borne) in tracing its transmission by the cattle tick (Boophilus
bovis), was a great advance in the science of protozoan disease

(1893). He also demonstrated anaphylaxis from the bacterial

products of diphtheria prior to 1903, a discovery which Ehrlich
called the "Theobald Smith phenomenon." He made the first

clear differentiation between the bovine and human types of tu-

bercle bacilU (1898^), his work having been su]:)stantiated by Koch,

1 Smith: Med. News, Phila., 1889, Iv, 689-693.
2 J. Exper. Med., N. Y., 1S98, iii, 4.51-511.
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Speno;ler, and others, and has made many other discoveries in

bucteriolofiy, notably the first observation of pleomorphism in

f)acteria.

While Pasteur was investigating fermentation and putrefaction,

( he foundations of the most important application of this work were
being laid by Joseph Lister, a young . English surgeon who was
destined to make his art a science in the same sense in which the
mathematician Cayley defined bookkeeping as a perfect science.

Lord Lister (1827-1912), the last and greatest of the interesting

line of English Quaker physicians, was born at Upton, Essex
(April 5th). His father,

Joseph Jackson Lister, a

London wine merchant,

who devoted his leisure

hours to the study of op-

tics, was, in a sense, the

founder of modern micros-

copy through his epoch-

making improvements in

the achromatic lenses of

the instrument (1830), and
his special bent was not

without its influence upon
his son. After graduating

in medicine from the LTni-

versity of London in 1852,

Joseph Lister produced a
number of papers on the

histology of muscle, illus-

trated by drawings which
are rare and delicate exam-
I)les of the talent which
so many great physicians

liave displayed in illustrating their own works. Two of Lister's

teachers, William Sharpey and Thomas Graham, were Scots, and
it was upon their advice that he went up to Edinburgh to follow
surgery under Syme, who made him his house surgeon in 1854,
and whose eldest daughter afterward became Lister's wife. In
1860, Lister became professor of surgery in the University of

(ilasgow, and it was during the latter years of his residence there

that his greatest contribution to the science was made. Mean-
while, he had verified Kolliker's observation that the contractile

tissues of the iris consist of smooth muscle (1852'); he had over-

Lord Lister (1827-1912).

' Lister: Quart. Jour. Micr. Sc, Lond., 1853, i, p. 8 et seq.



034 lllsroUV OK MI'.DICINMO

thrcnvn the rurroiit thoory lliat. confiulation of tlic 1)1()()(1 is duo to

liboration of ammonia, sho\viiij>; Ihat, in the hlood-vcssc'ls, it de-

ponds ii|)on thoir injury (1859-08'); and he had niado his maik in

surgery by iiis classical paper on excision of the wrist for cai'ics

(1805-). Ivirly in his hospital experience, Lister had been deeply

impressed with the hiu;h mortality from such surgical pests as

septicemia, pyemia, erysipelas, tetanus, and hospital gangrene. In

his own statistics of amputation (1804-00), he found 45 per cent,

of fatal cases, although he had constantly employed Syme's
methods of keeping the wound clean by silver wire sutures, drain-

age, frequent change of dressings, and scrupulous cleanliness.

These were the days of "laudable pus," yet Lister had already begun
to think of the old Hippocratic healing by first intention as the

surgeon's ideal. Noticing that the latter, when attainable, was
alwaj'S dissociated from putrefaction, his attention was accidentally

drawn to Pasteur's work, and, immediately grasping its tendency,

he set out definitely to prevent the development of microorganisms

in wounds. Perceiving that Pasteur's heat sterilizations would
avail nothing here, he turned to chemical antiseptics, and, after

trying out chloride of zinc and the sulphites, he hit, by lucky chance,

upon carbolic acid, which had been employed, a short while before,

in the disinfection of sewage at Carhsle.'' On August 12, 1805, he

employed it in a case of compound fracture with complete success,

and, in 1807, published the results of two years' work in two
papers,^ the second of which bears the significant title. On the.

Antiseytic Principle in the Practice of Surgery. The criticisms

which were heaped upon his paper turned upon such non-essentials

as the question of priority in the use of carbolic acid, or the charac-

ter of Lister's dressings, which, complex at the start, were only ac-

cidental features of the great surgical principle with which they

were confused. Undisturbed by these attacks, Lister proceeded to

develop his thesis in the l:)roadest and most scientific manner by
original investigation of lactic-acid fermentation, of the relation of

bacteria to inflammation, and of the antiseptic healing of wounds.

All his life, he labored constantly to improve his dressings, from the

earher devices of putty, block tin, layers of oiled silk or gauze, and
the carbolic acid spray, to his later experiments with the double

cyanides of mercury and zinc and his great innovation of catgut

^ Edinb. Med. Jour., 18.59-60, v, 536-540; and Croonian lecture, Proc.

Roy. Soc, Lond., 1862-3, xii, 580-611.

2 Lancet: Lond., 1865, i, 308; 335; 362.

' This substance had already been recommended by Frangois-Jules Le-

maire, a French chemist, in 1860, but Lister had heard of neither Lemaire nor

Semmelweis.
^ Lancet, Lond., 1867, ii, 95; 353, 668.
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ligatures in the surgery of the vascular sj^stem (18800- He boldly

applied the antiseptic principle to such conditions as abscesses in

the spine and the joints, excision of the knee-joint (1878), opera-

tions on the breast (1881), fracture of the patella (1883), and all

manner of operations on the locomotor system, doing as much to

extend the domain of surgery as any man of his time. Modern
surgery, it is true, has become almost entirety aseptic, in the sense

of discarding strong antiseptics in the dressing of wounds, but in

both the Listerian ideal of avoiding sepsis remains the same. In

1869, Lister succeeded Syme at Edinl^urgh, and, in 1877, accepted

the chair of surgery at Kings College, London, retiring from prac-

tice in 1896, before which time his fame had become international.

He was president of the Royal Society during 1895-1900, received

his baronetcy in 1883, and was the first medical man to be raised

to the peerage (1897). Li France, his ideas were defended by J.-M.

Lucas-Championniore (1843-1913), who pointed out that asepsis,

he Listerian ideal, must always be preceded by antisepsis, and
ven heat sterilization is, in the truest sense, antiseptic. This was
he weak point of Lawson Tait's argument against Listerism, for the

Birmingham gynecologist, who denicfl that l)acteria are pathogenic,

'ould not admit that his own marvelous success in ovariotomy was
lue to those housewifely antiseptics, soap and hot water.- Koeberle

vashed and scrubbed his own instruments personally, afterward

leating them in an alcohol flame. Yon Bergmann gradually

nerged the corrosive suV)limate method into steam sterilization

1886) and general asepsis (1891). The military applications of

ntisepsis, which Lister suggested in 1870,'' were not taken up until

ite in the Franco-Prussian War, l)ut his methods were soon

rasped by von Volkmann, Thiersch, Mikulicz, and others, and his

)ur through Germany, in 1875, was in the nature of a triumjihal

rogress. LTpon hearing of Semmelweis, in 1883, Lister generously

cclared him to be his forerunner; and, in the obstetrician's hands,

isterism is now the main safeguard of the woman in childbed.

<) Listerism are due all modern developments of the surgery of

If hollow cavities of the body, including the cranium, chest, ab-

iinen, the joints, and the male and female pelvic viscera. At
isteur's juliilee, in 1892, Lister paid a feeling tribute to the man
liose work he had been first to appreciate. As an operator, Lister

.

IS not brilliant, but deliberate and careful, aiming, like Kocher
day, to make the recovery of his patient a mathematical cer-

' Tr. Clin. Soc, Lond., ISSU-Sl, \iv, \^^. xliii-lxiii.

- The cavillinfis of von JJruns ("Fort mit dcm Spray!"), Tait, and Bantock
1 vc, in the end, proved to be of little moment, so far as the generic idea of

j^ical cleanliness is concerned.

3 Brit. Med. Jour., Lond., 1870, ii, 243.
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taint y. Tlis (>u:ik(M- soUrict y, his severe and austere i<l(>als, were

not tile traits that make for rapid and showy success. His progress

was slow; he left no school; hut, l)(>fore he died, the entire jj;uil(l

of surj^eons "lived in his mild and ina^;nificent eye." When his

body was laid at rest in Westminister, l^igland had buried her

greatest surgeon.

The character of Lister was one of rare liability. As the (Quaker

is the Puritan transposed into a softer and more f2;rateful key, so

his nature had those elements of sweetness which i)roverbially can

come only out of strength,

and no praise of him is

more touching than that

of one of the Scottish cler-

gymen after his death:

"Of J()sci)li Lister's winsome
])('rs()n;ility, those si)e:ik most

warmly wlio knew him tx'st. It

was his gentlenes-;, at)ove all,

that made him great(T. His

very presence was a syiiritual

force. Clear-eyed and pure of

soul, he cherished from (>arliest

days that love of truth which

guided him to the end. His

noble passi(jn for humanitj' ex-

tinguished all thoughts of self

and personal fame, imi)elling

him along that path which he

steadfastly pursued till he found

the secret of his search, anfl be-

stowed on the world j^robably

the greatest boon which sci-

ence has been able to win for

the physical life of mankind.
Yet greater than his greatest

achievement was the man him-

self, and the final secret of his

greatness was that serene sim-

plicity which was his most distinguished characteristic. . . . His was the

grave and thoughtful courtesy which bespoke the Christian gentleman and the

earnest lover of his kind. Hence we are not surprised to learn how he stirred

enthusiasm and moved men to reverence, how he gained such love and affection

as rarely fall to a scientific teacher. Behind his acknowledgcnl mastery of his

science,' his grave and noble face, marked by soft lines of tranquil thought,

revealed a soul of singular beauty and sweetness, of high integrity and stain-

less honour. That such a man, dowered with God's gift of genius, .should rise

to lofty heights and achieve great things was inevitable."

—

(Rev. Wallace Wil-

liamson: Memorial Discourse, Edinburgh, February, 1912.)

Of the surgeons of Lister's time, who developed his ideas in new

fields, perhaps the first place belongs to Theodor Billroth (1829-94),

the pioneer of visceral surgery. Born on the island of Riigen, a

Berlin graduate of 1852, Billroth became an assistant in Langen-

beck's clinic, and subsequently professor of surgery at Zurich

Theodor Billroth (1829-94).
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(1860-67) and Vienna (1867-94). Billroth was early interested in

wound infections, and, in his "coccobacteria septica," he had un-

doubtedly grasped the causal idea, but regarded one generic group

of bacteria as the cause of a whole family of affections. He wrote

an admirable volume of lectures on surgical pathology and thera-

peutics (18630, which was translated into almost every modern
language, but he is especially remembered as the surgeon of the

alimentary tract. In 1872, he made the first resection of the

esophagus,^ and, in 1881, the first resection of the pylorus for cancer,

which was successful.^ He also made the first complete excision of

the larynx (1873^), is said to have been the first to perform the

"interilio-abdominal amputation" (189P), and did a large number
of intestinal resections and enterorrhaphies (1878-83''). AU these

operations upon the gastro-intestinal tract did much to elucidate

the pathology of those regions, as being, in Naunyn's phrase, "au-

opsies in vivo." Billroth was a man of charming, genial person-

ility, with a strong artistic bent, delicately revealed in the few

;pecimens of verse and music which he left, and in his delightful

3riefe, in some sort, a memorial of his life-long friendship with

he great North German composer, Johannes Brahms.
Billroth's most prominent pupils were Mikuhcz, Czerny,

\01fler, and Gersuny, all Slavs, and von Eiselsberg, an Austrian.

Johann von Mikulicz-Radecki (1850-1905), of Czernowitz,

'oland, who was Billroth's assistant up to 1881, and professor of

Lirgery at Konigsberg (1887) and Breslau (1890), did much to

nprove antiseptic methods, introduced the present modes of

'cploring the esophagus and the stomach (188P), first treated

mcer of the esophagus by resection and plastic transplantation

-886^), introduced lateral pharyngotomy in excising malignant

iniors of the tonsillar region (1886^), described symmetrical in-

immation of the lacrimal and salivary glands, Mikulicz's disease

[892^"), greatly extended the operative surgery of the stomach and
lie joints, and collaborated in an atlas (1892) and a treatise (1898)

' Billroth: Die allgemeine cliirurgische Pathologic unci Therapic, Berlin,

- Arch. f. klin. Chir., Bed., 1872, xiii, 65-69, 1 pi.

1 3 Wien. med. Wochenschr., 1881, xxxi, 162-165.

' Arch. f. klin. Chir., Berl., 1874, xvii, 343-356, 1 pi.

' Billroth did not report upon an unsuccessful operation, said to have been
I formed about 1891, so that, by the law of priority, credit is given to Mathieu
• >oulay, who published the first paper in Lyon med., 1894, Lxxv, 507-510.

« Zeitschr. f. Heilk., Prague, 1884, v, 83-108.

' Mikulicz: Wien. med. Presse, 1881, xxii, 1405 et seq.

' Prag. med. Wochenschr., 1886, ix, 93. -

' Przegl. lek., Krakow, 1886, xxv, 173.

'» Billroth Festschrift (Beitrage zur Chirurgie), Stuttg., 1892, 610-630, 1 pi.
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ill (lisoasos of tbo nioulh. \lc was ono of llie first to wear gloves
oil operative work, hut \\\o cotton f^lovcs he used wwo soon supci-

seded by those of ruhher, iiitr<)(hiccd by Halsted in Haltiiuoiv

(1800), and. shortly afterward, by W. ZoeKc-MaiiteulTel.

Vineenz Czemy ( 1S42-1<)1()), of Trauteiiau, Bohemia, i)rof(>ss()r

of sursiery at Freibur«j; (1S71) and Heidelb(>r<); (1887), introchiced

the cnueleation of subjxn-itoneal uterine fibroids by the vaginal

route (1881'), and extended Billroth's work on the excision of tlic

larynx, the esophagus, the ki(hieys, and general visceral surg(My.
\

His later days were devoted to cancer research, culminating in the I

*

opening of tlie Heidelberg Samariterhaiis (100()) nn(k>r his direction.

Anton Wolfler (1850-1917), of Kopezen, Bohemia, professor

of surgery at Graz (1886) and Prague (1895), introduced gastio-

enterostomy (1881-), and devoted special attention to the surgical

treatment of goiter (1887-91).

Rol)ert Gersuny (1844- ), of Teplitz, Bohemia, who suc-

ceeded Bilh'oth as director of the Rudolfinerhaus (1894), is now-

best remembered for the introduction of prothetic paraffin injec-

tions (1900).

Karl Thiersch (1822-95), of Munich, one of Stromeyer's pupils,
i

who became professor of surgery at Erlangen (1854) and Leipzig j(

(1887), was a great pioneer of Listerism, and through his studies
|

of epithelial cancer (1865^), phosphoric necrosis of the jaws (1867^),

the healing of wounds (1867^), and his improvement in skin-graft-

ing (1874*^), was a prominent contributor to surgical pathology.

Richard von Volkmann (1830-89), of Leipzig, son of the well-

known Halle physiologist, and professor of surgery in the latter

city (1867-89), also did much to introduce antisepsis during the

Franco-Prussian War, was the first to excise the rectum for cancer

(1878^), described the so-called ischemic contractures or paralyses

(1881*), and cancer in paraffin-workers, and founded the well-known

Sammlung kh'nischer Vortrdge (1870), which contains some of the

most valuable monographs of recent times. He was a man of

aristocratic appearance, a poet ("Richard Leander"), and his

"Dreams by French Firesides"^ is a charming book.

'Czerny: Wien. med. Wochenschr., 1881, xxxi, 501; 525.

2 Wolfler: Centralbl. f. Chir., Leipz., 1881, viii, 705-708.

'Thiersch: Der Epithehalkrebs, Leipzig, 1865.

^Thiersch: De maxillarum necrosi phosphorica, Leipzig, 1867.

^Handb. d. allg. u. spez. Ghir. (Pitha-Billroth), 1867, i, 2. Abth., No. 3.

« Verhandl. d. deutsch. Gesellsch. f. Chir., Berl., 1874, iii, 69-75.

"Volkmann: Samml. klin. Vortr., Leipz., 1878, No. 131 (Chir. No. 42), ^

1U3-1128. !

8 Centralbl. f. Chir., Leipz., 1881, viii, 801-803.

^ Traumereien an franzosischen Kaminen, Leipzig, 1871.
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Friedrich von Esmarch (1823-1908), of Tonning, Schleswig-

Holstcin, a jiiipil of Stromeyer and Langenl^eck, who became pro-

fessor of Kiel (1857-99), was a great military surgeon, having

served through the campaigns of 1848-50, 1864-66, and 1870-71.

He is most memorable for his introduction of the first-aid bandage

on the battle-field (1869-70^, and for standardizing surgical hemo-
stasis by the "Esmarch bandage" (1873-). He did much to im-

prove the status of military sm'gery through his contributions on

resection after gunshot wounds (1851), the proper locale for field

hospitals and bandaging stations (1861), surgical technics (1871),

first aid to the wounded (1875), and on first aid in accidents (1882).

' Friedrich von Esmarch (1823-1908). (Collection of A. C. Klebs.)

lo was the pioneer and founder of the so-called Samariterwesen,

or military nui'sing, in Germany, and, through his marriage with

royal princess, became the uncle of the present emperor.

Ernst von Bergmann (1836-1907), of Riga, Russia, graduated
t Dorpat in 1860, served in the Prussian army in the wars of 1866

nd 1870-71, and on the Russian side in the war of 1877-78, after

'hich he became a prominent figure in German medicine. He was
died to the chair at Wiirzburg in 1878, and succeeded Langenbeck
t Berlin (1882), where he remained for the rest of his life.

' Esmarch: Der erste Verband auf dem Schlachtfclde, Iviel, 18(59.

2 Samml. klin. Vortr., Leipz., 1873, No. 58 (Chir. No. 19), 373-384.
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Ho greatly advanced cranial surgery in his memoirs on head injuries

(1S7;}M and sur>:ical treatment of cereliral diseases (ISSS-), and is ;dso notable

for his works on fatty embolism (1S)');>), ihe surgery of the joints (1S72 7S),

ligation of the femoral vein (1SS2), diseases of the lymi>hatic glands (ISSI),

ami his various contributions to surgical pathology. He introduced steani-

storiliziition in surgerv (ISSti), and eventuallv made his own procedure aseptic

(1S91). His letters of lSl)()-77 were edited by A. Buchholz (1911).

Ern.'^t Julius Gurlt (1825-99), of I^cmHii, whcfe be became pro-

fessor in 1802, took part in all the CJeriuan wars of the period,

wrote with ability on a great

variety of themes, and holds a

high place in medical literature

as the historian of sm'gery par

excellence. He was one of the

most learned surgeons of his

time, and his Geschichte der

Chirurgie (1898), dealing with

the history of the subject down
to the Renaissance period, is to

surgery what Haeser is to med-
icine, unrivaled for scholarship,

exhaustive treatment, and ac-

curate l)ibliography. It is a

work which stands quite apart

as one of the greatest monu-
ments of German thoroughness.

In ortiiopedics, e.spccial distinc-

tion was attained by the Heine fam-
ily, all of whom were expert mech-
anicians, in particular Jacob von
Heine (1799-1879), of Cannstatt,
who first described poliomyelitic

deformities (1S40) and wTote an

imi)ortant treatise on dislocations

(1842), Gustav Simon (1868), Adolf

Lorcnz (1854- ), of Weidenau,
Sile.sia, who introduced the bloodless

method of reducing congenital dislo-

cations of the hip-joint by forcible

manipulation, Julius Wolff (1836-

1902), of West Prus.sia, author of a great monograph on the law governing the

pathological transformations of bones (1892), and Albert Hoffa (1859-1908),
who introduced a well-known operation for congenital hip dslocations (1890),

and was founder and editor of the Zeitschrift fiir orthopddische Chirurgie (1891).

Of original operations by German surgeons of the nineteenth century,

we may mention tho.se of the first nephropexy by Eugen Hahn (1881), the

first excision of the gall-bladder by Carl Langenbuch (1882), the first colostomy
by Karl IMaydl (1888), thoracotomy for empyema by Ernst Kiister (1889),

iBergmann: Handb. d. allg. u. spez. Chir. (Pitha-Billroth), Erlangen,

1873, iii, 1. Abth., 1. Abschn.

2 Die chirurgische Behandlung bei Hirnkrankheiten, Berlin, 1888.

Ernst Julius Gurlt (1825-99). (Cour-
tesy of Dr. George M. Kober.)
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resection of the rectum by Paul Kraskc (1891), excision of the Gasserian f^an-

glion bv Fedor Krausc (1893), and excision of the stomach by Carl Schlatter
(1897)/ The introduction of the cystoscope (1877-78) by Max Nitze (1848-
1906) vastly improved the surgery of the bladder.

Of the French surgeons of the period, Aristide-Auguste Ver-

neuil (1823-95), of Paris, who held many hospital appointments

and trained many good pupils, made no original discoveries, but is

remembered by such procedures as forcii:)ressin"e in hemorrhage

(1875), dry bandaging, treatment of abscesses with iodoform, and
by the Revue de chirurgie (1881), of which he was one of the founders

and ecUtors. He wrote no large monographs, and his works are

all contained in the six volumes of his Memoires de chirurgie (1877-

88).

Edouard Nicaise (1838-96), surgeon at the Laennec Hospital

(1880-96), was, like Malgaigne, especially learned in the history

of his subject, issued superb modern editions of Guy de Chauliac

(1890), Henri de Mondeville (1893), and Pierre Franco (1895), and
wrote many fascinating essays.

Just Lucas-Championniere (1843-1913), who before his gradu-

ation (1870) entered Lister's service at Glasgow, did most for

the establishment of antisepsis in France. He wrote a Manuel
'/' chirurgie antiseptique (1876), and, as a pupil of Broca, did

much for trephining, also for the surgery of the osseous system

o'enerally.

Felix Guyon (1831-1920), a native of the Island of Reunion,

professor of genito-urinary surgery at the Paris Faculty (1890),

kvas one of the great teachers of this specialty in his time, and his

I linics at Necker were followed by students from all over the world.

'bs lectures on genito-urinary diseases (1881) and surgical diseases

)f the bladder and the prostate (1888) are his most important

\()rks. Bigelow's litholapaxy was perfected by Thomson and by
jjiiyon, who was succeeded, and perhaps surpassed, by his bril-

iant pupil, Joaquin Albarran (1860-1912), another exotic, born at

vigua la Grande, Cuba, who was twice a gold medalist of the Paris

•'acuity (1888-89), and professeiu- agrege in 1892, and, in his short

ife, liecame a star of the first magnitude as a teacher and through

is many valuable innovations in the diagnosis of intrapelvic con-

it ions by the urine. His works on exploration of the renal func-

ions (1905) and surgerj^ of the urinary passages (1909) are his

lasterpieces.

Other French surgeons of note were Charles Sedillot (1804-83), who per-

irmed the first gastrostomy (1849); Paul Berger (1845- ), who wrote
1 exhaustive monograph on the intorscapulo-thoracic amputation (1887);

[athieu Jaboulay, who first described the inter-ilio-abdominal amputation
894), and wrote an authoritative monograph on the surgery of the sympa-
letic system and of the thyroid gland (1900), in which he was associated with

41
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Antonin Pcmrrt (ISlO-lOi:?) ; Ivlinoiid Dcloriiu" (1S17- ), wlio iiitnKhiccd

tlu' (>i>crati(in of tUM-orticatioii of llu' luiifis for clironic cinpycina (1S<.) t -I'.tOl );

I'lvssc Tivlat (lS2S-9:i), professor at tlic llopital N(>ckcr; Louis-Kclix 'I'crricr

(lS:i7-l'.M)S). -And Louis-X.-K.-L. Oilier (lS2r)-l<)()()). Tli(> Italian surfieons

did some hold operatiim on the heart, the lirst in this field heinn (luido Karma,

who sutured the ri^ht ventricle (m June S, ISUti.i The first successful sutuiv

of the heart was done hv I.. Rehn at Frankfort on th(< Main in 1S<)(1.- ('ai-

diolysis wa-s proi)()sed hv Brau(T in 1902. Of the Swiss surj^eons, Jacciues-

Louis Roverdin (.h'^-'--
"

) •'"*! Theodor Kocher are nieinorahle for their

ojierations on the thvroid gland, and August Socin (lS:57-'.)9) for his work in

military surgery (1S72) and surgical diseases of the prostate (1875).

Sir James Paget (1814-99), of Great Yarmouth, England,

graduated from St. Bartholomew's Hospital, with which he was

all his life associated, and

was Serjeant surgeon to tlie

Queen, receiving his l^aron-

etcy in 1871. A warm friend

of Virchow, Paget was, like

Brodie, a great siu-gical path-

ologist, his l)est works be-

ing his Lectures on Tumours

(1851), Surgical Pathology

(1863), Clinical Lectures and

Essays (1875), the catalogue

of the Pathological Museum
of the Royal College of Sur-

geons (1882), of which he

was president (1875), and

his original descriptions of

eczema of the nipple, with

subsequent mammary can-

cer (1874^), and the trophic

disorder, osteitis deformans

Sir James Paget (1814-99). (From a For- (1877-82^). He also made
trait by George Richmond.) ^^ early note of erythro-

melalgia (Weir Mitchell's

disease), and his life-work illustrates how the surgeon proper can

be a good clinical observer.

Sir Jonathan Hutchinson (1828-1913), of Selby, Yorkshire, also

a St. Bartholomew's man, surgeon to the London Hospital (1859-

83), and professor of surgery at the Royal College of Surgeons

1 Farina: Bull. d. r. Accad. di med. di Roma, 1896-7, xxiii, 248.

2L. Rehn: Arch. f. klin. Chir., Berl., 1907, Ixxxiii, 723-778; Rehn's case

was alive when he wTote this paper, ten and one-half years after the operar

tion had been performed.

3 Paget: St. Earth. Hosp. Rep., Lond., 1874, x, 87-89.

* Med.-Chir. Tr., Lond., 1876-7, Ix, 37; 1881-2, Ixv, 225.
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(1879-83), was also an able surgical pathologist, and is especially

memorable for his description of the notched, peg-shaped incisor

teeth (Hutchinson's teeth) in congenital syphilis (1861'), of vari-

cella gangrenosa (1882'^) and other skin diseases, and for his views

of the causation of leprosy, which he attributed to eating fish. His

name is further associated with the eponyms "Hutchinson's facies"

in ophthalmoplegia, "Hutchinson's mask" in tabes, the unequal
pupils in meningeal hemorrhage, and "Hutchinson's triad" (inter-

stitial keratitis, notched teeth, labyrinthine disease) in syphilis,

of which he saw over a million cases. His Archives of Surgery

(1889-99) consist of ten volumes, issued in periodical form, the

entire contents written by himself, forming a great storehouse of

original observations on disease, which will some day be studied

like the works of John Hunter.

Hugh Owen Thomas (1834-91), a gifted orthopedist, of Liver-

pool, wrote much on fractures and deformities (1876-90), invented

the extension splint which }:)roved so valuable during the World
War, devised the method of treating delayed union of fractures

by passive congestion ("damming the circulation"), later revived

])}• Bier, and did much for the after-treatment of motor-nerve

injuries.

Sir William MacEwen (1848- ), of Rothesay, Scotland,

l)rofessor of surgery at the University of Glasgow (1892), is notable

for his methods of osteotomy for genu valgum (1881), radical cure

of oblique inguinal hernia (1887), treatment of aneurysm by
acupuncture (1890), and his monograph on Pyogenic Infective

Diseases of the Brain (1893), which sums up his brilHant work on

the surgery of the brain and spinal cord.

Sir William MacCormac (1836-1901), of Belfast, Ireland, saw
a great deal of military surgery in the Franco-Prussian and Turco-

Scrvian wars, and early applied listerian principles with success

to the surgery of the joints and the abdomen, particularly in his

pioneer operations for intraperitoneal rupture of the bladder

bS86''').

Sir Victor Horsley (1857-1916), of Kensington, England, was
i pioneer in experimental and neurological surgery, particularly in

lis operations on the ductless glands (1884-86), the brain (1886-

•0), and in his initial operation for a tumor of the spinal cord

diagnosed by Gowers, 1888*), after which, as Gushing sa,ys,

'certain neurologists began to do their own surgery."

1 Hutchinson: Brit. Med. Jour., Lond., 1861, i, 51.5-519.

2 Med.-Chir. Tr., Lond., 1881-2, Ixv, pp. i-ii.

3 MacCormac: Lancet, Lond., 1886, ii, 1118-1122.

^Sir W. R. Gowers and Horsley: Med. Chir. Tr., Lond., 1887-8, Ixxi,

77-430.
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Ilorsh'v imxhicod artificiiil m\\('(lcin:i in tlic monkey hy tliyroidcctdniy

(ISSl), was one of \\\c earliest oi)erators for li>i)oi)hyseal tiniiors, and slan-

danli/ed the operations of laniineetomy, eraiiiotoniy, and intradural division of

the nerve in tritieniinal neuraljiia. W itli Sehafer, liee\'or, and othi'rs he charted
the ar(>as of the cereliral cortex O''^^'-'") :i"d, with (lotch, |)ro<luce<i experi-

mental degenerations of tlie spinal triicts and of currents in the cord (1S91).

His sufinestion tliat nuiz/linn would stamp out rabies proved effective^, and
imder his insiiiration, L. C. Wooldridf^e made those experiments on saline Mood
coaiiulation wliich led to the use of tlie normal salt solution.

II()rsl(\v. who came of a family of artists, was a man of aggres-

sive, chivalrous tcmi)eranicnt, and with a mind intensely alive.

In politics he was dogmatic, self-centered, sometimes inconsistent,

with no notion of compromise.

His opposition to the use of

alcohol and to))acco was based

upon isolated observations and
experiences, and, although

peremptory with his nurses,

he was yet ardent for woman-
suffrage. He died for his

country, having served in

Egypt and Gallipoli, suc-

cuml)ing to heat-stroke in

Mesopotamia.
Sir Frederick Treves

(1853- ), of Dorchester,

England, is widely known for

his works on surgical anatomy

(1883), intestinal obstruction

(1884), appendicitis, and peri-

tonitis, his System of Surgery

(1895), and (with Lang) a very

valuable dictionary of Ger-

man medical terms (1890). He played an important part in the

Transvaal War, has written some charming travel sketches, and

performed the operation upon King Edward VH in 1902.

Two American surgeons whose life-work extended over into

the Listerian period w^erc Bigelow and Gross.

Henry Jacob Bigelow (1816-90), of Boston, Massachusetts,

who became surgeon to the Massachusetts General Hospital (1846)

and professor of surgery in the Harvard Medical School, was the

leading siu'geon of New England during his life-time. He was the

first to excise the hip-joint in America (1852^, and, in his mono-

graph on dislocation and fracture of the hip (1869^), he first de-

1 Bigelow: Am. Jour. Med. Sc, Phila., 1852, xxiv, 90.

2 The Mechanism of Dislocation and Fracture of the Hip, Phila., 1869.

Sir N'ictur llorslcy (1S57-1916).
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scril)ed the mechanism of the ihofemoral or Y-ligament, emphasiz-
ino; its importance in reducing dislocation by the flexion method.
He also introduced the surgical procedure of litholapaxy or lith-

otrity for rapid evacuation of vesical calculus (1878^).

Samuel David Gross (1805-84), of Easton, Pennsylvania,

professor of surgery at Louisville, Ky. (1840-56), and at the

Jefferson Medical ('ollege, Philadelphia (1856-82), was the greatest

American surgeon of his time. He wrote the first exhaustive

treatise on pathological anatomy in English (1839-), which passed

through three editions

and was highly thought

of, even by Mrchow. He
also wrote an authorita-

tive treatise on diseases

of the genito-urinary or-

gans (1851), containing

the first account of the

distribution of urinary

lalculus; the first syste-

matic treatise on foreign

bodies in the air-pass-

; I ires (1854), and an im-

portant two-volume sys-

tem of surgery (1859),

all these works l)eing

extensively illustrated.

( Iross invented many new
instruments, made origi-

nal experiments upon the

ctt'ects of manual strangu-

lation (1836) and wounds
of the intestines (1843)

in animals, dissected and
described specimens of

molar pregnancy (1839),

introduced deep stitches in wounds of the abdominal wall, per-

formed laparotomy for rupture of the bladder, myotomy for wry-

nvck (1873), and first described prostatorrhea (1860). He knew
the literature of his subject well, and his histories of Kentucky
surgery (1851) and of American surgery down to the year 1876

are authoritative and accurate monographs. His biographies of

Drake, McDowell, John Hunter, Richter, Pare, Mott, and others

Samuel David Gross (1805-84).

1 Bigelow: Am. Jour. Med. Sc, Phila., 1878, Ixxv, 117-134.

^ Gross: Elements of Pathological Anatomy, Boston, 1839.
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nri> all attiacti\(' icadiiij!;. Gross was a strong personality, a stal-

wart figinv, with a beautiful, benignant countonancc. His works

were crowned, as the inscription of his funeral urn reads, by "th(>

milk-white tlower of a stainless life." His statue stands by the

Army Metlical Museum, ^\'ashin<2;ton, D. C. He was the greatest

of the German-Anieiican physicians.

"William Williams Keen (1837- ), of Philadelphia, jn-ofessor

of surgery at tlie .h^llerson ISIedical College (1SS<)-1<)()7), is the

author of an important work on the surgical complications and

secjuels of typhoid fever (1898), and has been a brilliant antl skil-

ful operator, particularly in diseases of the brain. He did much
for linear craniotomy (1891) and the inter-ilio-abdominaloperation

(1904). He is well known by his American Text-book (1899-1903)

and his Sj'stem of Surgery (1905-21), which are i:)robably the

best American works of their kind. Among his historical essays,

his Eaiiy History of Practical Anatomy (1870) is most valuable

for its accuracy and thoroughness.

Christian Fenger (1840-1902), of Chicago, was the first teacher

of pathology in the IMiddle West, and did notable work on cancer

of the stomach, basal hernia of the brain, the ball-valve action of

floating gall-stones, and, as a pioneer surgeon, in the operative

approaches to brain abscesses, the ureters, and the bile-ducts.

Nicholas Senn (1844-1909), of Biichs, Switzerland, settled in

the United States in 1852, graduated from the Chicago Medical

College (1868), and became professor of surgery at the Rush [Med-

ical College of that city. Senn was a highly trained, scientific, sur-

geon, who made valuable experimental contriljutions to the study

of air emljolism (1885), the surgery of the pancreas (188(5), gunshot

wounds, and intestinal anastomosis, in which he introduced the use

of decalcified bone-plates. He was, in fact, a great master of in-

testinal surgery, especially in the treatment of appendicitis. He
devised a method of detecting intestinal perforation by means of

inflation with hj'drogen gas (1888), and was the first to use the

Roentgen rays in the treatment of leukemia (1903). Senn played

an important part in the Spanish-American War, founded the

Association of Mihtarj^ Surgeons of the United States (1891), and,

at his death, left a fine collection of medical books to the Newberry
Library, and other handsome bequests to the city of his adoption.

Other prominent American surgeons of the Listerian period

are D. Haj^es Agnew (1818-92), of Philadelphia, professor of sur-

gery at the University of Pennsylvania, who was prominent in

the case of President Garfield, and one of the few surgeons who
practised medicine and surgery together; John Thompson Hodgen
(1826-82), of Kentucky, who devised many instruments and ap-

paratus, in particular, his wire suspension splints for fracture of

!
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the femur and forearm, which are still in use; Henry Orlando
Marcy (1837- ), of Otis, Massachusetts, who introduced anti-

septic ligatures in the radical cure of hernia (1878), and wrote
important treatises on hernia (1889) and the surgery of the peri-

neum (1889) ; Robert Fulton Weir (1838- ), of New York, who
has done much in visceral and articular surgery; Charles McBur-
ney (1845-1913), of Roxbury, Massachusetts, who discovered

"McBurney's point" as a sign for operative intervention in appen-
dicitis (1889); Lewis Atterbury Stimson (1844-1917), of Paterson,

N. J., author of treatises on fractures and dislocations (1899),

operative surgery (1900), and of improvements in gynecological

surgery; Lewis Stephen Pilcher (1845- ), of Adrian, Michigan,
editor of Annals of Surgery (1885); Robert Abbe (1851- ), of

New York City, who introduced catgut rings in intestinal anasto-

mosis and suturing (1892) ; Frank Hartley (1856-1913), of Washing-
ton, who originated intracranial neurectomy of the second and
third divisions of the fifth nerve for facial neuralgia (1892); George
Michael Edebohls (1853-1908), of New York, who introduced the

operation of renal decapsulation in the treatment of chronic

nephritis and puerperal eclampsia (1901); George Ryerson Fowler

(1848-1906), who first performed thoracoplasty (1893); Arpad G.

Gerster (1848- ), of Kassa, Hungary, author of an early

treatise on aseptic and antiseptic surgery (1888); Roswell Park
(1852-1914), of Pomfret, Connecticut, prominent in connection

with President McKinle^y's case, and author of a text-book of

surgery (1896) and an attractive history of medicine (1897);

Robert T. Morris (1857- ), of Seymour, Connecticut, author

of many technical improvements and original ideas; William B.

Coley (1862- ), of Westport, Connecticut, who introduced the

treatment of inoperagle sarcoma with the mixed toxins of ery-

sipelas and Bacillus prodigiosus (1891-1911), and the brothers,

( harles Horace and William James Mayo, of Minnesota, authors

(if many accepted improvements in visceral surgery, whose genius

for method and system at their hospital at Rochester, Minn., has

made Listerian surgery almost as reliable a science as bookkeeping.

Prominent in orthopedic and plastic surgery were Frank Hast-
ings Hamilton (1813-86), of Wilmington, Vermont, who was a

pioneer in skin-grafting for ulcers (1854), and wrote an important

; realise on fractures and dislocations (1860); and Louis Albert

^ayre (1820-1900), of New Jersey,^who performed the second exci-

•^ion of the hip-joint in America (1855) and introduced the method
»f suspension in a plaster-of-Paris Jacket for Pott's disease (1877).

The gynecology of the post-List erian period was, in the main,

I l)rilliant development of the operative principles which had been

•stablished by McDowell, Sims, Emmett, and Battey in America,
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K()(>Ihm-1i' in Franco, (lustav Simon in (Jermany, and Sir Thomas
Spencer Wells (1818-97) in England. The latter, one of the

greatest of tiie ovariotomists, was a native of Saint All^ans, Hert-
fordshins a pupil of S(ok(\s and Graves in Dublin, and of Travers
in London. After serving seven years as surgeon in the Royal
Navy (1841-48), including an experience in the Crimean War, he
Settled in London, and, in 1858, performed his first successful ova-
riotomy, which was followed by a large number of favoi-al)le ex-

periences with the same operation. Phenomenal luck attended
all liis improvements in technic, and, in a few years, he was known

^

,^

Sir Thomas Spencer Wells (181S-97).

to his colleagues and sought by patients all over the world as an
absolutely safe operator in ovarian conditions. His work was
summed up in his treatise on Diseases of the Ovaries (1865-72).

He was professor of surgery and pathological anatomy and presi-

dent of the Royal College of Surgeons, and surgeon to the Queen's

household, receiving his baronetcy in 1883.

A gynecologist of wider scope and even greater success was
Robert Lawson Tait (1845-99), of Edinburgh, who settled in Bir-

mingham in 1871, and made that city another Mecca for female

patients seeking operative relief. Tait's success in operating, as
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judged by his statistics, was marvelous. He rolled up ovarioto-

mies' and other abdominal sections by the thousands, with scarce

a death, yet, strange to say, he was a violent and even truculent

opponent of Lister, declining to see any causal relation between
bacteria and disease, and pointing, with exaggerated scorn, to the

fact that he never used any antiseptic precautions in his operations

beyond simple cleanliness. The secret of his success was undoubt-
edly his wonderful skill, plus the use of warm or boiled water to

flush out the abdomen,
which was, of course,

asepsis.

Tait performed the first suc-
cessful oi)eration for ruptured
tubal pregnancy (January 17,

1 '^S3), was the first to work out
t III' pathologj' and treatment of

]ii'lvic hematocele, and, in his

L(ctures on these subjects
(ISSS-), he points out that the
first authoritative treatise on
extra-uterine pregnancy was

I

written bv John S. Parrv"(lS43-

JTC)), of Philadelphia (1876). In
1 ^79 Tait excised the normal
n\;iries,3 along the lines laid

I

down byBattey (1872-73), but
claimed that in none of his cases
were the uterine appendages
normal. This, with the similar

operation of Alfred Hegar (1830
-1914) in 1877, developed, says
iKelly, "the whole f eld of pel-

\\c operations for diseases of the

niians other than gross ovarian
ind fibroid tumors." "The
icri-uterine phlegmons of Em-
iict and Thomas became recog-

lized as tubal inflammations
md abscesses." In 1879, Tait

_

xrformed cholecystotomy, excision of hydrosalpinx and pyosalpinx, intro-

lucerl his flap-splitting operation on the perineum, and his methods of dilating

he cervix and of replacing the inverted uterus. In 1880, he introduced

icpatotomj^ and, in 1881, he devised the special operation for excision of the

iterine appendages by securing the pedicle with a silk ligature, tied by means

Robert Lawsoii Tait (1845-99).

' Tait performed his first ovariotomy, July 29, 1868; removed an ovary
or abscess, February 2, 1872; excised the uterine appendages to arrest the

jowth of a bleeding myoma, August 1, 1872; perform(>d his first hysterectomy
or myoma in 1873, removed a hematosalpinx, June 21, 187(); performed his

irst cholecystotomy, and removed his first pyosalpinx and hydro.salpinx, in

879; and did a successful operation for ruptured tubal pregnancy, .hmuary

7, 1883.

2 Tait : Lectures on Ectopic Pregnancy and Pelvic Hsematocele, Bir-

lingham, 1888.

3 Brit. Med. Jour., Lond., 1881, i, 766.



O'lO iiisrouv OK MKnicixi-:

of his invontion, the "SfiiiTordshirc knot."' His inrtliod of "flaij-splitlinf;" in

pl;istic rcpiiir of the pcTiiicuin was a valuable innovation (1871)'-), but it was not
taken up in Anirrica for a loii}^ time.

Tail It'll iiit(M('.stiii,<^ suiiimarios of conclusions from his operative

statislii's, tri'atiscs on diseases of the ovaries (1873) and diseases of

women (1879-89), and ln<2;hly original essays on rape and other

subjects connected with mecHcal jiU'ispriuUnice. In all these pro-

ductions, he is a forcible, effective, frec]ueiitly coarse, Ijut always

amusing', writer.

Of prominent innovations in operative gynecology, we may mention the

different methods of excising or enuch^ating uterine tumors introduced by
Eugene Koeberlc (ISti-l), August Martin (1876), Karl Schrcider (1S78-S4),

and Vincenz Czerny (1881); of excising the uterus, by Wilhelm Alexander
Freund (1878), Vincenz Czerny (1878), lienjamin Franklin Haer (1892), Fer-

nand llenrotin (1892), Jean-Louis Faure (1897) and by Krnst Wertheim
(18t>4-192()) in 1900, the im])rovements in myomectomy l)v Ilenrv O. Marcy
(1881), Josei)h Price (188r)), Lewis A. 8timson (1889)". Joseph 11. Eastman
(1889), \\'illiam M. Polk (1889), Florian Krug (1894); of treating uterine dis-

jilacements, by James Alexander Adams and William Alexander (1882),
Robert Olshatjsen (1886), Howard A. Kelly (1887), and (ieorge Michael
Edebohls (1901). The introduction of the standard hemostatic forceps by
Eugene Koeberle (1805), his methods of liberating adhesions, of morcellement
in enucleating fibroids (1865), of constricting the pedicle in ovarian cysts

{pedicule perdu), of pelvic drainage, were all great advances in operative

technique. The surgical posture (elevation of the pelvis) introduced by Fried-

rich Trendelenburg (1890) was another valuable device. The technic of

Cesarean section was improved by Ferdinand Adolph Kehrer (1882), par-

ticularly by Max Sanger (1882), by Edoardo Porro (1876), who first per-

formed Cesarean section with excision of the uterus and adnexa (1876), and
by Alfred Diihrssen, who introduced the vaginal operation (1898). Excision
of the vagina was introduced in 1895 by Robert Olshausen (1835-1915),
the plastic reformation of the vagina by Alwin Karl Mackenrodt (1896), and a

flap operation for atresia of the vagina by Cieorge Henry Noble (1900). Ce.sa-

rean section in puerperal convulsions was introduced by Tjalling Halbertsma
(1889). Pubiotomy as a substitute for symphysiotomy is associated with the

name of Leonardo Gigli (1902). Extra-uterine pregnancy was studied by
John S. Parry (1876) ; Lawson Tait, w^ho performed the first successful tubal

operation (1883), bv Richard Werth (1850-1919) in 1887, Joseph Eastman
(1888) Joseph Price (1853-1911) in 1890, John Clarence Webster (1892), and
B. J. Kouwer, who first described ovarian pregnancy (1897). Much of the

history of gynecology up to recent times has been described by Priestley as a

series of "crazes," a tendency to follow prevailing fashions. First of all came
the uterine di-splacement craze, when Graily Hewitt in England, Velpcau in

France, Hodge in America, championed the cause of the pessary for the treat-

ment of backache or pelvic pain, and every gynecologist felt himself called

upon to invent one or to modify some one else's; the unfortunate uterus all

the while being, as Allbutt says, either "impaled on a stem or perched on a

twig." The pelvic cellulitis craze had its origin in the fact that, in 1857,

Gustave Bemutz found a case of peri-uterine abscess due to inflammation of

the pelvic cellular tissue, after which Bernutz and Goupil published their

famous memoir on pehic cellulitis (1862). This view of pelvic pathology
was widely taken up until Gaillard Thomas exploded it in 1880, by showing
that much of alleged cellulitis is really peritonitis, and that the former con-

1 Brit. Med. Jour., Lond., 1881, i, 766.

2 0bst. Jour. Gr. Brit., Lond., 1879-80, vii, 585-588. Brit. Gynaec.

Jour., Lond., 1887-8, iii, 366: 1892, vii, 195,
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dition is rare in virgin?. In like manner oophorectomy, clitoridectomy, in-

flammation of the OS and cervix uteri, excision of the uterus and its appenclages,

operations for extra-uterine pregnancy, and Csesarean section all had their

day, according to the dictates of fashion. Meanwhile very substantial work
was done on the pathological side by C. A. Ruge and Johann Veit (1852-1917),
who described erosions of the cervix uteri (1877), by A. J. Skene on the para-
urethral glands (1880), by August Breisky on kraurosis vulvae (1885), by Max
Sanger on decidual sarcoma of the uterus and other decidual tumors (1889-93),

by J. WTiitridge Williams on papillary cystoma of the ovary (1891) and decidu-

oma malignum (1895), by Thomas S. CuUen on hydrosalpinx (1895), cancer of

the uterus (1900), adenomyoma of the uterus (1908), and diseases of the um-
bilicus (1916), and by Georg Winter on gynecological diagnosis (1896). The
importance of latent gonorrhea in women was first emphasized in 1872 by
Emil Noeggerath (1827-95), the general subject developed by Ernst von
Bumm (1885), Max Sanger (1889), and the uterine and vesical phases (1895-

6) by Ernst Wertheim. The treatment of uterine tumors by galvanism was
introduced by Ephraim Cutter in 1874 and faradization was first employed
by Georges Apostoli in 1884.i

Samuel Jean Pozzi (1846-1918), of Paris, a highly skilled general

surgeon, author of many papers on anatomy and abnormities, and
deviser of many technical procedures, did most to make gynecol-

3g3^ a going concern in France.

Howard Atwood Kelly (1858- ), of Philadelphia,- professor

)f gynecology in the University of Pennsylvania (1888) and the

fohns Hopkins University (1889), who founded the Kensington
hospital in Philadelphia (1883), is a recognized leader of his science

II America.

He was a pioneer in the use of cocaine anesthesia (1884), in the treatment
f retroflexion of the uterus by suspension (1887), in the introduction of the
perations of nephro-ureterectomy, nephro-uretero-cystectomy, vertical bi-

pction of the uterus in hysterectomy, bisection of fibroid or ovarian tumors,
orizontal bisection of the cervix for tumors and inflammation, and ideal ap-
{endicectomy; the procedures of aeroscopic examination of the bladder and
itlieterization of the ureters, exploration of the rectum and sigmoid flexure,

atiiKxsjs of ureteral and renal calculi by wax-tipped bougies, diagnosis of hy-
•onephrosis by injection and measurement of the capacity of the renal pelvis,
)( 'rating on the kidney by the superior lumbar triangle, treatment of malig-
mt tumors by radium, and various improvements in the treatment of vesico-

iginal fistulae.' He is the inventor of the Kelly pad, new rectal and vesical

ecula, and his Operative Gynecology (1898) and Medical Gynecology (1908),
)th illustrated with Max Brodel's drawings, are full of improvements in his

icnce which have made these books among the best American treatises of the
.lUe.

Kelly is also known by his valuable historical contributions on
/pnotism, American gynecology, appendicitis, vesico-vaginal fis-

la, medical botanists, medical illustration, and American med-
il biography (1912, 2d ed., 1920). His Stereo-Clinic (1910-13)

For bibliographical references to modern gynecology, see Index Cata-
;ue. Surgeon General's Library, 1912, 2. series, xvii, 163-166.

^ Born at Camden, New Jersey.

' For references, see the bibliographv of Kelly by Miss Minnie W. Bloggj
Bull. Johns Hopkins Hosp., Bait., 19i9, xxx, 293-302.
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is a iKMinaiiont photographic record of recent surgical pro-

cedures.

The ten(l(Mi('v of receiil gynecology to heconu' merged into

geniMal alnloiniiial surgery has l)een wittily signalized by Dr.

Kelly as follows;

"The vital (jucstion whicli now afTocts gynecology is this, is she dostincd

to live a si)insti'r all Iht days? For we sec her on one hand conrtctl by her

obstetrical ancestor, who seeks to draw her on(;e more into an unholy, unfruit-

ful alliance, destined to rob her of virility, to be rocked into innocuous desue-

tude for the rest of her days in the obstetric cradle, sucking the withered ances-

tral linger in the vain hope of nourisiunent (with apology for mixed metaphor).

On the other hand, we see her wooed by a vigorous, manly suitor, General

Surgery, seeking to allure her from her autonomy into his own house, under his

own name, obliterating her identity.''

Although antisepsis, and even asepsis, had been introduced

into obstetrics before the time of Lister, the principle did not

begin to take hold until surgeon and obstetrician alike began to

cleanse their hands in carbolic or bichloride solutions. The first

to employ the carbolic solution in obstetrics was fitienne Tamier

of Paris (1881^), the inventor of the well-known axis-traction

forceps (1877-) and the introducer of milk-diet in pregnancy.

Important features of the pre-antiseptic period were the artificial induction

of premature labor by Carl Wenzel (1804), the use of ergot by .John Stearns,

of Massachusetts (1808), the suggestion of chlorine water to prevent infantile

conjunctivitis by Gottfried Eisenmann (1830), the establishment of the con-

tagiousness of puerperal fever by Holmes (1843) and Semmelweis (1847-61),

the first findings of albuminous urine in connection with puerperal convulsions

by John C. W. Lever, of Guy's Hospital (1843^), Credo's Handgriff (1854), the

introduction of combined cephalic version by Marmaduke Burr Wright, of

Ohio (1854), and of combined podalic version by Braxton Hicks in 1864. In

the earlv part of the century, the two French midwives, Mme. Boivin (1773-

1841) and Mme. La Chapelle (1769-1821), published noteworthy treatises on

obstetrics (1812 and 1821-25). Mme. La Chapelle's book, with its statistical

deductions from 40,000 labor cases, had a good deal to do with the establish-

ment of a proper norm or canon of obstetric procedure at the time. It was

followed by such works as those of Velpeau (1S20), Gazeaux (1840), and Du-

bois (1849) in France; Caspar von Siebold (1841), Michaelis (1842), Kiwisch

(1851), Scanzoni (1852), and Carl Braun von Fernwald (18.57), Otto Spiegel-

berg (1858), in Germanv and Austria; Fleetwood Churchill (1834) and Francis

Henry Ramsbotham (1841) in England; W. P. Dewees (1824), Charles D.

Meigs (1849), Hugh L. Hodge (1864), and W. T. Lusk (1882) in America. The

best recent American treatise is that of John Whitridge Williams (1903).

Morphological study of the deformed pelvis and of spinal deformity in

relation to difficult labor has been almost exclusively in the hands of the Ger-

man obstetricians. The obliquely contracted pelvis (Naegele pelvis) was first

described by Franz Carl Naegele in 1839, and the oblique ovoid pelvis by

Carl C. T. Litzmann in 1853, the latter variety including the coxalgic, scoliotic,

and kyphoscoliotic forms. The straight narrow pelvis, due to defective de-

1 Tarnier: Tr. Internat. Med. Cong., Lond., 1881, iv, 390.

2 Ann. de gjTiec, Paris, 1877, vii, 241-261.

' Lever: Guy's Hosp. Rep., Lond., 1843, 2. s., i, 495-517.
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vclopniont of tho sacrum, was doscribod by Robort in 1S42. The osteomalacic
pelvis was first observed by William Hunter and tleseribed by the younger
Stein. The rachitic or pseudo-osteomalacic type was described by Smellie,

Sandifort, and the younger Htein, and named by Michaelis (1851). The
spondylolisthetic jielvis was described by Rokitansky in 1839, and carefully

studied by Kilian as "pelvis obtecta" (1854). Rokitansky also introduced the
term ''kyi)hotic i)elvis." Baudelocque was the first to observe and describe

the funnel-shai)ed pelvis. The spinous pelvis (pelvis spinosa) was described

and figvired by Kilian in 1854, while Michaelis and Litzmann first studied the
flat pelvis (jx'lvis ])hina Deventeri) and its rachitic variety. Congenital cleft

of the symi)hysis pubis was observed by Bonnet (1724) and Creve (1795), and
ili'scribed by Litzmann (180] ). All these different varieties were carefully

(1( >cribed by Gustav Adolf Michaelis
(1798-1848) in Da.s cnge Becken
(1851) and in Die Formen des Beekens
(1861), by Carl Conrad Theodor
Litzmann.

After Semmelweis, the most

prominent obstetricians of mod-
ern times were Simpson, Crede,

and Braxton Hicks.

Sir James Young Simpson
(1811-70), of Bathgate, Scot-

land, became professor of ob-

stetrics at Edinburgh in 1840,

and soon acquired an enormous
practice through his great abil-

ity and fascinating personality.

As the first to employ chloro-

form in ol)stetrics and labor

(1847), he made a great name
for himself in the history of his

science. He introduced iron

wire sutures (1858), the long

obstetric forceps, acupressure

(1850-64), and many new
"wrinkles" in gynecology and
obstetrics, such as the uterine sound (1843), the sponge tent, dila-

tation of the cervix uteri in diagnosis, "Simpson's pains" in uterine

cancer (1863), version in deformed pelves. His memoirs on fetal

pathology and hermaphroditism are noteworthy; and he also

made valuable contributions to archeology and medical history,

particularly on leprosy in Scotland (1841-42). He introduced vil-

lage or pavilion hospitals, and, by his statistical investigations of

the results of major operations (Hospitalism, 1869), did much to

improve the status of hospitals. Although not without a certain

touch of religious fanaticism, which may accoimt for his somewhat
Ingoted opposition to Lister, he exerted a wonderful influence over

his patients, and was, all in all, one of the most remarkable per-

sonalities of his time.

Sir James Young Simpson (1811-70).
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Carl Siosniund Franz Crede (1S19-02), of BcM'lin, dim-tor of

the obstotrii- ami jiyiiccologic wards of the (Miaril6 (1852), and

professor of obstetrics at Leipzifj;, introduced two things of cai^ilal

importance in obstetric procedure—the method of removing the

placenta by external manual expression (1854-60'), and the pr(>-

vention of infantile (gonorrheal) conjunctivitis by instillation of

silver nitrate solution into the eyes of the newborn (1884-). ?Ie

was editor of the Monatsschrift fiir Geburtskunde (1853-()9) and

of the Archiv fiir Gynakoloqie (1870-92). He was an admiral)le

teacher and a good organizer, having founded the obstetric and

Carl Siogmund Franz Crede (1819-92).

gynecologic polyclinic at Leipzig. The two innovations associated

w'ith his name entitle him to the permanent gratitude of mankind.

John Braxton Hicks (1825-97), of London, a famous teacher

who held many honorable places, made an epoch in the history of

obstetric procedure by the introduction of podalic version by

combined external and internal manipulation (1863^), which forms

a connecting link across the ages with Ambroise Fare's famous

1 Crede: Klin. Yortr. iiber Geburtshiilfe, Berl., 1854, 599-603.

2 Die Verhlitung der Augenentziindung der Neugeborenen, etc., Berlin,
|

1884. Preceded by Gottfried Eisenmann's recommendation of chlorine water

in 1830 (Jacobi).

3 Hicks: Tr. Obst. Soc. Lond. (1863), 1864, v, 219-259 (Appendix), 265.
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paper. Hicks's priority has been disputed in favor of Marmaduko
JUirr Wright, wlio, however, employed or recommended external

handling in cephalic version (1854). Hicks's observations on the

condition of the uterus in obstructed labor (1807^, and on ac-

cidental concealed hemorrhage (1872-), are also highly esteemed by
the practitioners of his art.

In the post-antiseptic period, Adolf Gusserow (1S36-1906) described per-

Christian Wilhelm Braune (1831-92)nicious anemia in pregnancy (1871),
studied pregnancy in frozen sections

(1872), Gustav Adolf Walcher (1856-

) introduced the hanging posture

( llduqdiuic) in the conduct of normal
labor (1889), Luigi Maria Bossi (1859
-1919) originated the induction of

l)remature labor by forced dilatation
I )f the cervix (1892), Albert Doderlein
(1860-1919) studied the relation of

the vaginal secretions to puerperal
fever (1892), Fritz Momburg (1870-

) and F. La Torre introduced the

use of the abdominal ligature to jire-

vent uterine hemorrhage (1908), and
C. J. Gauss and Bernard Kronig
(1863-1918), twilight sleep (1906-

15).

Ophthalmology and the sur-

gery of the eye were put upon a

scientific basis mainly through

the labors of three men, Helm-
holtz, Albrecht von Graefe, and
Bonders. When the ophthal-

moscope was invented, von
Graefe exclaimed: "Helmholtz

has opened out a new world to

! us" {Helmholtz hat uns eine

ncue M^elt erschlossen), and the

usefulness of the instrument is sufficiently indicated by the fact

that nearly every prominent eye specialist of recent times has

tried to add some improvement to it. Not only did it elucidate the

disorders of the uveal tract, l^ut even such ol^scure diseases as those

of the brain, the kidneys, and the pituitary body. Bouchut,
in 1893, called the process "cerebroscopy."

Before the time of von Graefe, the infectious forms of granular conjuncti-
vitis had been described by Baron Larrey (1802), John ^'(-tch (1807), and
Jacob Christian Bendz (1855); William Hyde Wollaston had invented p(>ri-

scopic spectacles (1803) and the camera lucida (1807); Benjamin Gibson had

John Braxton Hicks (1825-97).
ton Medic;d Library.)

1 Ibid. (1867), 1868, ix, 207-227Z(Appendix), 229-239.

2 Brit. Med. Jour. Lond., 1872, i, 207.



050 HISTOUV <)l' Mi:i)l(IN'K

doiiKMistratod tliat opiilhalinia iiconatDruiii is dur to llic vaginal secretions

(1S07M aiul the i)ossil)ility ol" couching cataract in the lunv-horii (ISll-);

hyoscyainiii and atrojiin liad he(M> used in examination by Franz Hcisiiifrer

(iSLT)); Sir (W-orfic Airy had described asti|!;inatisni (named l)y Whewel!) ami

fitted cylindrical lenses for the condition; test-readin^js of print at a distance

liad been euii'loved bv J. Avscoufih (17')2), J. (1. A. Chevallier (ISOo), (',.

Taviber (ISltl), V. Ilolko (!«()), V. Cunier (1S41), and K. Hinily {ISlI});

test-ty]ies were intnxhiced by Heinricli Kiicliler {Schrifluunimcrprohc, ISlli),

Kdua'rd Jaeger von Jaxttlial" ( IS.")!*, ('. StellwaK von Carion (IS").')), Craefe

and Donders (ISliO-C.'J), Hermann Snellen (1S()2), l'>.ra Dyer (1S(12), (liraud-

'reulon (lSti2), and .1. (Ireen (IStKi-S); Kussniaul had described tlie color

phentmiena in the fvindus (lS4r)); J. Mery (17()4j, PurUinje (1S2;5), \Villi;iin

Cuniniinfz: (1S4()), and Ernst Bri'icke (1S47) had oonsidcTcd tlie sifinificaiice

of luniinositv of the cyo in vertebrates and man; Phili])]) Franz von Walt her

had described C()rnearoi)acity (1845); Sichel had published his book on spec-

tacles (1S4S); the mechanism of vision had been studied by Thomas ^'oun^^

(ISOl), W. II. Wollaston (1S()2), Sir Charles Wheatstone (l.s:W-ry2), Sir David

Brewster (1S12), ^\'illiam Mackenzie (1845), Johann Benedict Listing!; (1X45),

and Helmholtz; and j^ood treatises on eye diseases had been written by An-

tonio Scarpa (ISOl), James Wardrop (ISOS), Georg Joseph iieer (1S1:}-17),

Benjamin Travers (1S2()), John V(>tch (1S20), C.eorfie Frick (1S24), William

IMackenzie (1830), Sir William Lawr(>nc(> (1833), C.-J.-F. Carron du Villards

(18131, Friedrich August von Amnion (1838-41), the Canadian Henry Howard

(1850), Karl Himlv (1843), Louis-Auguste Desmarres (1847), Carl Stellway; von

Carion (18.")3-8), and Carl Ferdinand von Arlt (1854-<)). The surj^ery of the

eye had be(>n advanced bv C;(>org(> James Guthrie (1823), J. F. DieiTcMibach

(strabismus, 1842), Thomas Wharton Jones (1847), L.-A. Desmarres (1850),

and i)articuiarlv bv Sir William Bowman (artificial pupil, 1852; lacrimal ob-

struction, 1857). in 1820, Captain Charles Barbier laid before the Acadcmie

dcs Sciences a monograph on teaching th(> blind to read and write by a system

of combinations of six elevated points, instead of embossed lines. The Bar-

bier six-point system was introduced in Paris by Louis Braille, a blind teacher

of the blind, in 1820, and in 1836, Braille introduced his system of musical

notation for the blind. He acknowledged his indebtedness to Barbier in the

preface to his book (1837^). In 1S45-7, William Moon, of Brighton, England,

introduced the Roman line types which are still used, but by 1879, the Barbi(>r-

Braille tyi)es had become a world-alphabet for the blind.

Albrecht von Graefe (1828-70), of Berlin, the creator of the

modern surgery of the eye, and indeed the greatest of all eye sur-

geons, was the son of Carl Ferdinand von Graefe. After graduat-

ing in Berlin in 1847, he was in-ged to specialize in ophthalmology

by Arlt in Prague, and, having followed the clinics of Sichel and

Desmarres in Paris, the Jaegers in Vienna, Bowman and Critchett

in London, he soon obtained phenomenal success in his native

city, becoming professor at the University in 1857. In 1854, he

founded the Archiv fur Ophthalmologie, which contains most of his

important discoveries and inventions and has remained the leading

organ of his specialty to date. The first volume alone contains

his papers on the disorders of the oblique eye muscles, the nature

of glaucoma, keratoconus, mydriasis, diphtheritic conjunctivitis,

and on double vision after strabismus operations.

1 Gibson: Edinb. Med. & Surg. Jour., 1807, iii, 159-161.

2 Ibid., 1811, v, 394-400.

*L. Braille: Procede pour ecrire au moyen des points, Paris, 1837.
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Von Graefo introduced the operation of iridectomy in the treatment of

iritis, iridochoroiditis, and glaucoma (1855-62'), made the operation for

strabismus viable (1S57-), and improved the treatment of cataract by the

modifiecl linear extraction (1865-68^), which reduced the loss of the eye from
10 to 2.3 per cent. He applied the ophthalmoscope to the study of the am-
blyopias in functional disorders with extraordinary success; made a brilliant

diagnosis of enil^olism of the retinal artery as the cause of a case of sudden
blindness (ISo'J'*], and proceeded to point out that most cases of blindness and
impaired vision connected with cerebral disorders are traceable to optic neu-

ritis rather than to paralysis of the optic nerve (1860^), as had been main-
tained before his time.

Albrecht von Graefe (1S2S-70).

Graefe was also the founder of modern knowledge of sympa-
hctic ophthalmia (1866^) and the semeiology of ocular paralyses

1 Graefe: Arch. f. Ophth., Berl., 185;5-(), ii, 2. Abth., 202: 1857, iii, 2.

bth., 456: 1858, iv, 2. Abth., 127: 1862, viii, 2. Abth., 242.

2 Ihid., 1857, iii, 1. Abth., 177-386.
3 Ihid., 1865, xi, 3. Abth., 1: 1866, xii, 1. Abth., 150: 1868, xiv, 3. Abth.,

* Ibid., 1859, V, 1. Abth., 136-157.

6 Arch. f. Ophth., Berl., 1860, vii, 2. Abth., 58-71.

6 Ihid., 1866, xii, 2. Abth., 149-174.

42
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(1866'), described conical cornea, or "keratoconus" (1854-), and
first notcci the stationary coiulilioi; of the upper eyc^lid, when tlu-

eyeball is rolkul up or down, in exophthalmic ^;()it(>r ((Iraefe's siii;ii,

1864''). (Jraefe's clinic l)ecanie famous all over tlu^ world, and was
followed, not so much bj' students as by practisinjj; physicians, who
had come to Berlin to learn ophthalmology from its greatest master.

He was a man of refined, spirituel type, a Johanniskopf, as the Ger-

mans say, and his health did not long withstand the strain of such

tremendous work as he accomplislu>d in so short a life. (Jraefe

was fond of pranks and practical jokes, even after his youthful days

were over, and many pun-

gent witticisms attributed to

him are still (luoted and re-

membered.
Frans Cornelis Bonders

(1818-89), of Tilburg, Hol-

land, was educated as an

army surgeon, but became
a professor in the Utrecht

Faculty in 1848, and, after

1862, devoted himself exclu-

sively to ophthalmology. To
this field belong his studies of

the muscse volitantes (1847),

the use of prismatic glasses

in strabismus (1848), the re-

lation ])etween convergence

of visual axes and accommo-
dation (1848), regeneration

of the cornea (1848), hyper-

metropia (1858-60), ametro-

pia and its sequels (1860),

astigmatism (1862-3), anom-
alies of refraction as a cause

of strabismus (1863), the invention of the ophthalmotonometer

(1863), and, above all, his great work on The Anomalies of Re-

fraction and Accommodation, which was pubHshed, not in Dutch,

but in Enghsh, by the New Sydenham Society (1864). As a con-

tribution to physiological optics, this book ranks with the labors

of Helmholtz.

It contains Bonders' explanation of astigmatism, his definitions of apha-
kia and hypermetropia, his sharp distinctions between myopia and hyper-

1 Symptomenlenre aer AUgenmuskellahmungen, Berhn, 1867.

2 Arch. f. Ophth., Berl., 1854-5, i, 1. Abth., 297-306.

3 Deutsche Klinik, Berl., 1864, xvi, 158.

Frans Cornehs Bonders (1S18-S9).

^
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metropia (as errors of refraction) and presbyopia (as senile changje with di-
minished accommodation), his views of myopia as the result of excessive con-
vergence and the cause of genuine divergent strabismus, of hypermetropia as
the cause of convergent strabismus, of the ciliary nmscle as the only muscle
used in accommodation and its action in bulging the anterior surface of the
lens, and of asthenopia (eye-strain) as the result of anomalies of refraction,
muscular insufficiency, or astigmatism.

It has been the main source of knowledge on the improvement
of disorders of vision by spectacles up to the time of Gullstrand.

It is said that, while impatiently waiting for one of Helmholtz's

ophthalmoscopes, Bonders contrived one for himself in which the

silvered miror with central perforation, now in use, was sub-

stituted for the superimposed glass plates of the Berlin master's

instrument. In 1845, Bonders became editor of the Nederlandsch

Lancet, and in 1851 he established the Netherlandish Hospital for

Biseases of the Eye ( Nederlandsch Gasthuis voor Oogleiden) ; but
his labors were not entirely confined to the eye. In 1863, he
succeeded Schroeder van der Kolk as professor of physiology at

Utrecht, and, in 1866, established the New Physiological Labora-

tory in the same city. His most important contribution to physi-

ology was the first measurement of the reaction time of a psychical

process (1868^). In 1845 he wrote on metabolism as the source

of heat in animals and plants, and his contributions on the physi-

ology of speech (1864-70-) are of great importance. Bonders
was highly accomplished, speaking English, French, and German
like a native, yet modest to the point of diffidence. His earlier

military avocations gave him a polished tenue which, with his

natural personal charm, made him known all over Europe as one
of the most attractive specialists of his time.

Prominent among von Graefe's pupils were his nephew Alfred Karl
Graefe (1830-99), who. made a clinical analysis of disordered movements of

the eye (185S), invented a special "localization ophthalmoscope" for extract-

ing deep-lying cysticerci, %\Tote a monograph on the treatment of infantile

conjunctivitis by caustics and antiseptics (1881), and, with Saemisch, edited
tlie well-known Clrac'fe-Saemisch Handhuch der Ophthalmologie (1874-80);
Julius Jacobson (1S2S-89), of Konigsberg, who made a. great improvement
in the operative treatment of cataract by his peripheral incision under chloro-

form anesthesia (1863), reducing the loss of the eye from 10 to 2 per cent., and
further improving the operation by extraction within the cai)sule (1888),

originated the operative treatment of trachoma and trichiasis (1887), wrote
a fine memoir on the work of his friend von Graefe (188.')), and enjoyed the

largest consulting practice in eastern Europe, patients streaming in even from
Russia; the brothers Alexander (1828-79) and Hermann Pagenstecher (1844-

), the former of whom made his mark in the history of cataract by the

extraction of the lens in the closed capsule through a scleral incision (1866);
Edwin Theodor Saemisch (1833-1909), of Luckau, who first described serpigi-

nous ulcer of the cornea and its treatment (1870) and vernal conjun(;tivitis or

Fruhjahrskatarrh (1876), and edited the above-mentioned Handbuch with

1 Arch. f. Anat., Physiol, u. wissensch. Med., Berk, 1868, 657-681.

2 De physiologic der .spraakklatvken, Utrecht, 1870.
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the youiiKiT Gniofo; Julius Hirschberg (isi;}- ), of Potsdam, wlioso niimo
is jussociatod with llic introduction of the elect roinafinct into oplitliahiiolofiy

(ISSo), witli a dictionary of oi)litlialinolotz;y (1S,S7), with the editing of the
Arabic texts (I'.K)")), and with tlie most comiiletc and scliolarly history of his

science wliidi h;us ever been written (1S1)9-1911
)

; Theodor Leber (ISIO-
1917), who stU(Ued the iHabetic cUsorders of the eye (1X7')) and the disorders of

circulation and nutrition of th(> eye (1S7()); Ludwij^ Laqueur (ls:)9-19()9),

who intnxhieed tlie use of i)liysostiKmin in ti,laucoma (lS7t)); Hicliard Lie-
breich (1830-1917), of Koni^isber^, who introdu(;ed lateral illumination in

microscopic investifjation of the living eye (1855), and published the first atlas
of oi>hthalmoscopv (1803), in which he was followed bv .Jaeger von Jaxtthal
(18t)9); and Hermann Jakob Knapp (1832-1911), of Dauborn, H(>sse-Nassau,
who l)ecanie one of the leaiiini;; oi)hthalmologists of New York City, founde(l
th(^ Archives of OphlluilntDlogij (Did Otology (New York, 18(59), and wrote valu-
able memoirs on curvature of the cornea (1859) and intra-ocular tumors
(1869), and other subjects.

On the didactic side, the most eminent living ophthalmolofiiist

is Ernst Fuchs (1851- ), of Vienna, a pupil of I^riiko and Bill-

roth, Arlt's assistant (1876-80), professor of ophthalmology at

Liege (1880-85) and Vienna (1885), who is the author of important

monographs on sarcoma of the uveal tract (1882), bhndness

(1885), and the histopathology of sympathetic ophthalmia (1905),

of improvements of Jaeger's test-types (Leseproben ftir die Nahe,

1895), and of the outstanding German treatise on eye diseases

(1889), which has passed through 12 editions and many transla-

tions, including the Japanese.

Of works relating to the normal eye we may mention Henry Gray's memoir
on the optic nerves (1849), Max Schultze's memoir on the anatomy and
physiology of the retina (1866); the theories of vision of Helmholtz (1867),
Ewald Hering (1872-75) and Christine Ladd Franklin (1892); Willy Kiihne's
investigations of visual purple (1877), and Johannes von Kries' memoir on the
function of the rods in the retina (1895). The examination of the eye was
furthered bv such inventions as the astigmometer (1867) of Emile Javal
(1839-1907)', of Paris; by the Javal-Schiotz ophthalmometer (1881); by the

method of retinoscopy introduced by Ferdinand Cuignet (1873), and by the
keratoscope invented by A. Placido (1882). Color-blindness was investigated
by the Swedish physiologist Alarik Frithiof Holmgren (1831-97), who intro-

duced the wool-skein test (1874) and gave special consideration to color-

blindness under railway and maritime conditions (1878). The relation of

eye-strain and astigmatism to headaches and other neurotic symptoms was
first investigated by S. Weir Mitchell (1874) and William Thomson (1879),
and applied extensively to morbid psychology by George M. Gould (1888).

The work of Alexander Duane (1858- ) on accommodation and on evolu-
tion of squint and of James Thorington (1858- ) on refraction (1916)
has taught much. The relation of eye diseases to general and organic diseases

of the body was especially treated by Richard Forster (1877) and in 1898 by
Hermann Schmidt-Rimpler (1838-1915), who was also, with Hermann Cohn
(1838-1906), a pioneer in the examination of the eyes of school-children. The
bacteriology of the eye was especially advanced by Robert Koch, who dis-

covered the bacilli of two different forms of Egyptian conjunctivitis (1883);

by John E. Weeks, who found the same organism as the cause of "pink-eye"
(1886); by Henri Parinaud (1844-1905), of Paris, who described an infectious

tubercular conjunctivitis transmissible from animals to man (1889), and a

lacrimal pneumococcic conjunctivitis in new-born infants (1894), both as.so-

ciated with his name; and by Victor Morax and Theodor Axenfeld, who
simultaneously described the diplobacillary form of chronic conjunctivitis
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(1S96-97). In 1894, Axenfeld described in masterly style the pyemic or
nu'tastatic ophthalmia, first noted by J. H. Meckel in 1854. Apart from the
Gracfc-Sacmisch llamlbucli, the best modern works on ophthahnolo^y are

the monumental treatises of Ernst Fuchs (1889, 12 ed., 1910) and Louis de
Wecker (1832-1906) and Edmond Landolt (1846- ), published 1880-89.
Another good work is that of the Greek, Photinos Panas (1894), whose name
is (\specially associated with an operation for congenital and paralytic j)tosis

(1SS6). Besides the Americans already referred to, we may mention Henry
Willard Williams (1821-1895), who introduced the treatment of iritis without
mercury (1856) and a method of suturing the flap after cataract extraction

(1866); Cornelius Ilea Agnew (1830-88), who described a method of operating
for divergent squint (1866); Henry Drury Noycs (1832-1900), who first in-

vestigated retinitis in glycosuria (1867) ; Lucien Howe (1848), author of The
Muscles of the Eye (1907) ; Casey A. Wood (1856- ), editor of the American
Eitci/clopedia of Ophthalmology (1913-21), notable for work on alcoholic ambly-
opia (1904) and a monograph on the fundus ocuH of birds (1917) ; Edward Jack-
son (1856- ), editor of the American Journal of Ophthalmology (1898),

author of a valuable work on skiascopy (1895); George E. deSchweinitz (1858-

), author of a sterling text-book (1892), who has done'much valuable work
on the toxic amblyopias (1896), and the work of E. Dyer on asthenopia (1865)

;

George T. Stevens on classification of the heterophorias (1886); G. C. Savage
on functions of the oblique muscles (1893), and Wilham H. Wilmer on eye con-

ditions in aviators (1918). Many instruments and test types have been in-

vented, notably the electric light ophthalmoscope of W. S. Dennett, F.

Buller's shield for ophthalmia neonatorum (1874), and the tangent-plane of

Alexander Duane. Aside from the great work of Julius Hirschberg (1899-

1911), good histories of ophthalmologv have been written by August Hirsch
(1877), P. Pansier (1903), and Carl Horstmann (1905).

Laryngology and rhinology were specially advanced by the introduc-
tion of laryngoscopy by Benjamin Babington (1829), Robert Liston (1837),

Manuel Garcia (1855), Ludwig Tiirek (1858-60), and Johann Czermak (1858);
of rhinoscopy by Philipp Bozzini (177.3-1809), in 1807, and (successfully) by
Czrt-mak (18.59); of autoscopy of the larynx and trachea without the mirror

by Alfred Kirstein (186.3- ), of Berlin, in 1895, and of direct bronchoscopy
by Gustav KiUian (1860- ), of Mainz, in 1898. Laryngoscopy was in-

troduced in New York in 1858 by Ernest Krakowizer, of Vienna, who was the

first physician in America to demonstrate the vocal cords. In 1858 also,

Ephraim Cutter, of Massachusetts, devised a laryngoscope with two tubes,

one for observation, one for illumination. Suspension-laryngoscopy (Schwebe-

laryngoskojne) was introduced by Killian in 1912. Th(! anatomy of the larynx
and the phvsiology of the voice and speech were investigated bv .Johannes

Miiller (18.39), Ernst von Brticke (1856), F. C. Donders (1870), Hubert von
Luschka (1873), and Carl Ludwag Merkel (Anthropophonik, 1876). Mux
Srhultze investigated the histology and nerve-endings of the Schneiderian
membrane (1863), Emil Zuckerkandl the anatomy and pathology of the acces-

sory sinuses (1882-92), and Hendrik Zwaardemaker the physiology of smell

(1895). A perfected method of photographing the larynx was devised by
Thomas Rushmore French in 1884. Important early treatises on laryngology
were those of John Cheyne (1777-1836) on the Pathology of the Membrane of

the Larynx and Bronchia (1809), William Henry Porter (1790-1861) on the

surgical pathology of the larynx and trachea (1826), Armand Trousseau and
Hippolyte Belloc on laryngeal phthisis, chronic laryngitis, and disorders of

the voice (1837), Horace Green (1802-()6) on diseases of the air-passages

(1846), Samuel D. Gross on foreign bodies in the air-passages (1854), Sir Morel!
Mackenzie on lar>Tigeal tumors (1871). As Bryson Delavan says.^ the sciences

of laryngologv and rhinologv were placed upon a firm literary basis through the

three treatises of J. Sohs Cohen (1872), Sir Morell Mackenzie (1880) and
Francke Huntington Bosworth (1881). Intubation of the larynx in croup was

1 See his excellent historical .sketch in Howard Kelly's "Cyclopedia of

American Medical Biography," Philadelphia, 1912.
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introduced by KuKono Houcliiit (lSlS-91) in lsr)()-,S, first dono in Paris in
connection with tr:icli(>()toniy l)y Trousseau (ISAl-f)!)), ami jxTfect-ed tlirou^li
tl)(> conscientious lal)ors (ISSo-SS) of tlie self-sacrificing; Joseph P. O'Dwyer
(1S11-9S). of Cleveland, Oiiio. whose name stands with those of Seninii'iwci-
and CVede as one of the ^;r(>at benefactors of infant life. Horace Green
(lS()2-()()), of Crittenden, N'erniont, a friend of Trousseau, was the pioneer of
laryufrolofry in the United State's, tlie first to treat, diseases of the throat hv
local applications (lS:iS), the first to di'scribe cystic and malignant laryn^eid
growths (ISol-i), and the author of important works on croup (ISH)) and
the surgical treatment of polyi)s of the larynx (1852). In 1873, Clinton Wag-
ner orgamzed the I.aryngological Society of Now York, the earliest association
of Its kmd. lol.sberg, .J. Solis ('ohen, Knight and Lefferts founded the Arrldius
oj iMryiKjoloiiy (New York, ISSO-S:^). The ancient Icelanders used a ring-
knile uvulotome. The ton.sillotoiue was invented by P. S. Physick (IS'iS)
and the ring-knife tonsillotome by Fahnestock (ISii'i). Charles Henri l<:iir-

mann (1792-1S7.S) was the first to remove a larvngeal polvp (1S44)- Victor
yon Bruns (1812-13) first enucleated a laryngeal polvp bv the'' bloodU'ss method
(l.Sb2), and was the pioneer of laryngoscojjic surgery (iSiif)); and Hu(loli)h
Voltolini (1819-89) first employed the galvanocautery in larvngeal surgery
(1867) and performed the first larvngeal operation through the mouth with
external illumination (1889). Paralysis of the vocal cords was first carefully
studied by Carl (lerhardt in 18(33-72. Ottomar Rosenbach, in 1880, and later
Sir F(>lix Semon stated the law governing the site of immobilization of the
vocal cords in complete and incomplete paralysis of the recurrent laryngeal
nerve. The first important treatises on diseas(>s of the nose w(>re the" Paris
thesis of Jacque.s-Louis Deschamps fds (1804) and the "Ophrcsiologie"
(1821) of Hippolyte Cloquet (1787-1840), which were followed by such nose
and throat treatises as those of Horace Green (1846), Carl Seller (1879) M
Bresgen (1881), E. F. Ingals (1881), Sir Morell Mackenzie (1880-84) C E
Sajous (1885), Ottokar von Chiari (1887), R. Voltolini (1888), Lenox Browne
(1890), and F. H. Bosworth (1890-92). In 1832, the explorer, George Catlin,
published his classic on Moulh Brealhing, based upon his observations of nasal
obstruction in North American Indians. Benjamin Lowenberg was the first
to consider the nature and treatment of ozena (1885), and Ludwig Griinwald
(1863- ) the surgical treatment of nasal suppuration and disease of the
ethmoid and sphenoid (1893). Ephraim Fletcher Ingals (1848-1918), of Lee
Centre, Illinois, treated deflections of the nasal septum by partial excision in
1882, and this operation was finally perfected bv Robert Krieg in 1889, Otto
T. Freer in 1902, and Gustav Killian in 1904. Killian also originated the radi-
cal operation for chronic inflammation of the frontal sinus (1903). The best
histories of laryngology and rhinology are those of Louis Elsberg (1879-80),
Gordon Holmes (1887). Jonathan Wright (1898, 1914), and the monumental
work of C. Chauveau on the history of diseases of the pharynx (Paris, 1901-
-06')

.

The foundations of otology were the catheterization of the Eustachian
tubes through the mouth by Guyot (1724) and Cleland (1741), the mastoid
operations of Petit (1774) and Jasser (1776), Cooper's perforation of the tym-
panic membrane for deafness (1800), and the monographs of Valsalva, Cotugno,
Scarpa, and others. The first treatise on diseases of the ear was written by
Jean-Marc-Gaspard Itard (177,5-1838), of Oraison (Provence), in 1821, and
this important work was followed bv such treatises as those of Joseph Toynbee
(1860), Anton Friedrich von Troltsch (1866), Lawrence Turnbull (1872), Sir
^ ilham B. Dalby (1873), St. John Roosa (1873), Adam Politzer (1878-82), Vic-
tor Urbantschitsch (1880), and Friedrich Bezold (1906). Max Schultze de-
scribed the nerve-endings in the labyrinth (1858), Helmholtz the mechanics of
the ossicles and membrana tvTnpani (1869), Goltz the physiological significance
of the semicircular canals (1870), the younger [Magnus Christian] Retzius
wrote an important monograph on the vertebrate ear (1884), Julius Richard

» For bibliographic references to this section see Surgeon-General's Cata-
logue, 1912, 2. s., xvii, pp. 171, 172.



MODERisr PERIOD 663

EwaUI studied audition in birds deprived of the lab>Tinths, and Stanislav Stein

the functions of separate parts of the hibyrinth (1S94). Adam Politzer (1835-
192t)), of Alberti, Hungary, was the first to obtain pictures of the membrana
tympani by ilknnination (1865), which he afterward ilkistrated in an atlas of

14 plates anrl 392 pictures (1896). The transmission of sounds through the

cranial bones in diagnosis of aural diseases was first studied by Johann C. A.

Lucae (1870), and great advances in exploration were made by Fri(>drich

Bezold (1842-1908), of Rothenburg ob der Tauber, who gave the first clear

description of mastoiditis (1877), introduced new tests for audition in deaf-

mutism (1896) and in unilateral deafness (1897). Among other advances were
the Weber and Rinne tests, Hartmann's diapasons, and Sir Francis Galton's

whistle for determining the superior Hmits of audition. The pioneers of aural

surgery in the nineteenth century were Sir Astley Cooper (1801) and Sir Wil-

liam Wilde (1843-53), and after their time the most important English work on
the subject was that of James Hinton (1827-75), of Guy's Hospital (1874).

The modern surgery of the ear and mastoid has been mainly the work of the

(iermans. In 1873, Hermann Schwartze (1837-1910) and Adolph Eysell de-

scribed the method of opening the mastoid by chisehng {typiachc Aufmeissel-

luiq). This operation was further improved bv Emanuel Zaufal (1884) and
Ernst Kuster (1889), while Ludwig Stacke (1859-1918) introduced excision

of the ossicles (1890) and greatly improved the surgery of the middle ear

(1892-97). Aural vertigo was first described by Prosper Meniere (1799-

1862) in 1861, was again noted by Charcot as "vertigo ab aure tesa" (1874),

while the relations between nystagmus and vestibular or cerebellar disease

had been noted by Purkinje and Flourens, and have been developed, in the

t\venti(>th century, by Robert Banlny. The authoritative history of otology

by Adam Politzer is now completed (1907-13').

Modern dentistry, since the days of Fauchard, PfafT and Hunter, has been
largely develojied by Americans.^ On the technical .side, the hand mallet

(E. Merrit, 1838), vulcanite artificial dentures (Charles Goodyear, jr., 1855),
the rubber dam (S. C. Barnum, 1864), the use of amalgams, the Morrison and
Bonwill dental engines (1870-71), crown and bridge work (CM. Richmond,
1878), the use of amalgams and porcelain inlays and other devices are nearly

all of American origin. The science of malocclusion and its treatment by
orthodontal procedure originated with Fauchard (1728) and John Hunter
^1771) and has had a lengthy and complex hi.story culminating in the epochal
work of Edwin Hartley Angle, who, since 1887, has devoted over thirty years

to the classification of the different modes of malocclusion, their treatment
l)V the many technical appliances of his invention,^ the organization of a
School of Orthodontia (1900) and a Society of Orthodontists (1901). Dental
bacteriology, upon which aseptic and antiseptic dentistry is based, was de-

vdopcnl by Willoughby Dayton Miller'' (1853-1907), an American professor

ill Fierlin. The treatment of pyorrhea alveolaris by scraping was introduced
!)>• John M. Riggs (1876). Modern maxillo-facial surgerj% which made such
a remarkable record in the European War, owes much to Simon P. Hullihen,

•lames Edmund Garretson (1828-95), Norman W. Kingsley (1829-1913),
Truman W. Brophy, Thomas Fillebrown (1836-1908), Matthew H. Cryer,
•lohn S. Marshall, Thomas L. Gilmer (1849- ), Vilray Papin Blair (1871-

), and other Americans, and latterly to such European surgeons as Pierre

Sebileau, A. C. Valadier and H. D. Gillies (Plastic Surgery of the Face, 1920).

In England dentistry was lifted from the status of a trade to that of a science

' For bibliographic references to this section, see Surgeon General's Cata-
logue, 1912, 2. s., xvii, pp. 172, 173.

2 See Dental Cosmos, Phila., 1920, Ixii, 1-73.

3E. H. Angle: Malocclusion of the Teeth, Philadelphia, 1887 (7. ed.,

1907). For the history of orthodontia, see B. W.Weinberger: Internat. Jour.

Orthodontia, St. Louis, 1916-19, passim, and for Angle's work, Ibid., 1919,
v, 508-527.

* W. D. Miller: The Microorganisms of the Human Mouth, Philadelphia,
1890.
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by Sir .loliii Tomes il SI.")-<)")), :i surncon, wlio <';irly made liis mark by his

studies on the liistolo^y of bone and teeth ( IS tU-ati), invented a practicable

dental forceps (^1S;>9—io), wrote a well-known Ny/.s/rw of Doital Siinjcrtj (ISo'.M,

was one of the founders of the Odontolo^ical Society (ISot)) and the Dental

Ilos|)ital (ISoS), and was instrumental in securing passage of the Dental Acf

(1S7S), for the c(imi)uls(>ry education and registration of dentists.

Neither the English nor the FnMich clinical medicine of this

period had the rigorous scientific tendency wliicii characterized the

German. In England, pathology was little studied after the time

of Bright, Ilodgkin, and Addison, although the English tal(Mit for

careful clinical observation was amply illustrated. The brightest

phase of French medicine in the second half of the ninet(>ent h cen-

tury was its neurology. With the exception of Charcot, most of

1

Jean-Antoine Villemin (1827-92).

the French clinicians of the time were brilliant and elegant ex-

positors of internal medicine, as Helmholtz has described them,

rather than original workers in pathology. Indeed, as we shall see,

there are no professional pathologists in French medical schools,

their places being suppHed by physicians practising in hospitals.

In experimental medicine, Jean-Antoine Villemin (1827-92)

of Prey (Vosges), a medical graduate of Strassburg (1852), and

professor at Val de Grace, achieved an undying reputation by his

proof that tuberculosis is a specific infection, due to an invisible,

inoculable agent and transmissible by inoculation from man to the

lower animals (1865-69). Before the advent of Pasteur, these

ideas could gain no credence, although Villemin did what he could
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to spread the doctrine of contagious phthisis. In 1870, he told

his aids at \'al de Grace that "the phthisical soldier is to his

messmate what the glandered horse is to its yokefellow."

Of the French clinicians, Armand Trousseau (1801-67), of

Tours, a i')upil of Bretonneau, professor in the Paris Faculty (1850)

and physician at the Hopital St. Antoine (1839) and the Hotel
Dieu (1850), occupied about the same position in French medicine

as Bright and Addison, Stokes and Graves over the Channel. He
received the prize of the Academy of Medicine for his classical

treatise on laryngeal phthi-

sis (1837), was the first to

perform tracheotomy in

Paris (1813'), and was a

pioneer in the introduction

of thoracentesis (1843) and
intubation (1851). Hefirst

described gastric vertigo

and a diagnostic sign of in-

fantile tetany, consisting of

the voluntary reproduction
^

of the paroxysms during %
t he attack by compressing %
the affected parts. His

Clinique medicaJc de V Hotel

Dieu (18()1), which passed

through three editions, con-

tains his best work, much
of which has silently taken

its place in the text-books.

He was a man of big personality, a great master of clinical delinea-

tion, and a generous interpreter of the ideas of other men, par-

ticularly of the diseases described by Bretonneau, Addison,

Hodgson, Corrigan, and Duchenne of Boulogne. His last pupils

were Dieulafoy and T)a Costa.

Georges Dieulafoy (1839-1911), of Toulouse, who wrote the

most readal)le French treatise on internal medicine in his day (1880-

S4-), and is otherwise remembered by his employment of the trocar

in the treatment of pleurisy, hydatids, etc. (1869-72''), was a fiery

clinical orator of the meritUonal type, who never l)othered himself

about scientific speculations, but built up a large clientele and as a

wise humane physician, enjoyed the expression or exploitation

Armand Trousseau (1801-67).

' Jour, de conn, med.-chir., Paris, 18.33-34, i, 5; 41.

2 Dieulafoy: Manuel de pathologie interne, Paris, 1880-84.

' De I'aspiration pneumatique sous-cutan6e, Paris, 1870.
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of his personality in {\\v clinics, llandsonic and gay (Jr hcnii

Dicidafoy), he was tiil'tcd with fi'i'cal powers of elocution and
mimicry, a natuial Ixun actor, with the <;-estures and intonations

of an Italian tenor- dcs (jcstcs (jui iitiplorcni ct qui caressent—
and he always succoedetl in posinjj; his diaf2;nosis in a way to excite

the «2;reat(>st admiration. At the bedside, Dieulafoy was ideal.

A physician of alert intelligence and fascinating ):)ersonality,

who at least endeavored to make his teaching anj^thing but dull,

his jxission w'as to show^ his pupils how to g(>t good answers by
asking the right (juestions, without offending or tiring the patients.

The patient he held to l)e entitled to the highest consideration

and sympathy. lie had an excellent classical education and
first attracted Trousseau's attention by helping him out with a

citation from Ovid. He did good work in separating out the

complications of appendicitis and other minutiae. In his spirited

clinical improvisations, he excelled in coining such expressions

as "Ze foie appendiculaire,^' which illustrate his virtuosity in the

use of the French language, but convey nothing very definite to

th(^ mind. A tablet to his memory was set in the walls of the

Amphitheatre Trousseau in 1914.

kSigismond Jaccoud (1830-1913), of Geneva, was another prom-
inent Paris internist, whose treatise on practice (1871) and clinical

lectures (1807-88) enjoyed about the same reputation as Dieula-

foy's.

Jean-Alfred Foumier (1832-1914), of Paris, professor in the

Paris Faculty, whose name is associated with the great venereal

clinic at the Hopital St. Louis, was reputed as a teacher of great

power, possessed of a clear, harmonious voice, full of the finest

delicacy and courtesy to patients or pupils, universally liked, and

penetrating even the dullest minds by his luminous intelligence

and clear, effective mode of expression. With Diday, of Lyons,

Fournier did most to develop the subject of congenital syphilis, in

which he brought "order out of chaos." Practically all his life

had been devoted to the study of this disease, to every phase of

which he added something of clinical importance, as also to its

social aspects (Syphilis et Marriage, 1890). He introduced the con-

cept "parasyphilis" and his statistics on the causal relation of

lues to ataxia and paresis (1870-94^) are, with those of Erl), the

most important contributions to the subject. In March, 1901, he

founded the Society of Sanitar}^ and Moral Prophylaxis. Fournier

is described as a keen-eyed, close-cropped military figure, looking

like an old artillery officer.

Henri Huchard (1844-1910), of Auxon (Aube), was a chnician

1 Fournier: Les affections parasyphilitiques, Paris, 1894.
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of the same effective type. He is especially remembered for his
studies in therapeutics, his Traitc des nevroses (with Axerifeld,
1S83), his great inonogi-aph on disorders of the circulation (1889),
;ind particularly by his work on the clinical forms of arterio-
sclerosis (1909), which he did most to develop.

Charles-Jacques Bouchard (1837-1915), late dean of the Paris
Faculty, a masterful, dominant figure, described the fulgurant
pains of ataxia with Charcot (1866), was the first to call attention
10 autointoxication (1887) and to diseases caused by diminished
nutrition (1879-80), and wrote a treatise on general pathology
(1899), which was a popular students' text-book.

Among the original contributions of French clinicians are J.-A. Villemin's
proof of the inoculabihty of tuberculosis (1868), the theses of L.-A. Thaon
aiul Jacques-Joseph Grancher (1843-1907) on the unity of phthisis (1873),
Joseph Dunioutier's account of sleeping sickness (1868), Paul Lorain's de-
hneution of sexual infantilism (1871), the descriptions of chronic interstitial
h(>patitis (1874) by Georges Hayem (1841- ), of cirrhotic jaumUce (1875)
by \ ictor-Charles Hanot (1844-96), of primary endotheliomatous hyper-
trophy of the spleen (1882) by Ernest Gaucher (18.55-1918), of enteroptosis
and gastroptosis by Frantz Glenard (1885), of paralytic vertigo (kubisagari)
t)y F. Gerher (1886), of primitive cancer of the pancreas by Louis Bard and
Adrien Pic (1888), of cyanotic polycythemia by Henri Vaquez (1892); Ch.
I'.ouchard (1887) and A. Combe (1907) on auto-intoxication; the definition of
tlii^ concept "acetonemic vomiting" (190,5) by B. -J.-A. Marfan and others;
iiid the pediatric treatises of Charles-Michel Billard (1828-33); and of F.
IJilliet and A.-C.-E. Barthez (1838-43), which contains an early account of
poliomyelitis. Of later French pediatricians, Jacques-Joseph Grancher (1843-

), Jules Comby (1853- ) and B.-J.-A. Marfan (1858- ) are prom-
inent as authors of treatises and monographs and editors of pediatric journals.

German clinical medicine in the second half of the nineteenth
•cntury includes such names as Frerichs, Traube, Kussmaul, Ger-
liardt, Ziemssen, Leyden, Senator, Naunyn, and Friedrich Miiller.

Friedrich Theodor von Frerichs (1819-85), of Aurich, graduated
1

1

(Jottingen in 1841, and soon achieved a reputation as an oph-
lialmologist, but afterward went over to scientific and internal
Medicine and became one of the founders of experimental pathol-

>,U\-. He received his professorship at Gottingen in 1848, after-

\ai(l holding chairs at Kiel (1850) and Brcslau (1852), succeeding
xiujlein at Berlin in 1859. Frerichs seems to have attained the
unimit of his profession in a svu-prisingly short while, and his

nurse from Gottingen to Berlin has been likened by Naunyn to a
riumphal progress. Students himg upon his lips, and his col-

I agues revered his wonderful precision in diagnosis. At forty, he
lad already done his l)est work, his great monograph on digestion
II Wagner's Dictionary of Physiology, his discovery of leucin and
yrosin in the urine of acute yellow atrophy of the liver (1855'),

1 Frerichs: Deutsche Klinik, Berl., 1855, vii, 341-343.
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his jiatholopjicnl studios of cirrhosis of llic hv(M-, pornicious m;ilari;il

fever, and inelaiiciuia, and his books on Bright 's disease (1851')

and diseases of the Uver (1858-). Yet, at BerUn, as his pupil,

Naiinyn, tells us, Frerichs seemed, at the hcM^ht of his reputation,

to undiM'fio a sort of sj^iritual and intellectual l)li<>;ht. A|)art from

his students, of whom he had always a large followiiiii;, ho became
secluded, reserved, and querulous, and wrote little. The second

volume of his work on diseases of the liver (1868) is said to show a

Friedrich Theodor von Frerichs (1819-85).

distinct falling off in talent, although his lectures were always

highly esteemed for their beautiful concision and accuracy, and he

enjoyed an enormous consulting practice. This change in Frerich's

personahty was due, Naunyn thinks, to his extreme sensitiveness

to criticism; to the opposition which he encountered in Berlin,

especially from his mistakes about the origin of the bile-pigments

and acids; to his falling out with Traube, his colleague at the

Charite, and to the aggressive enmity which he encountered at the

• Die Bright'sche Nierenkrankheit, Braunschweig, 1851.

* KHnik der Leberkrankheiten, Braunschweig, 1858.
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hands of Yirchow. So strong was Virchow's personality that even

Graefe and Langenbeck Hned up with him in official opposition to

Frerichs, whose productiveness was soon sterilized by this profes-

sional jealousy. It w^as under the sympathetic influence of Leyden,

who came on at the Charite in 1876 and eventually succeeded

liim, that he brightened up again and produced a monograph
worthy of his fame, his work on diabetes (1884^), based upon
400 cases and 55 autopsies. The clinical lectures of Frerichs,

which he delivered offhand, are described by Naunyn as of classic

perfection of phrase, clear and plastic in the delineation of disease,

and as having a rare fresh-

ness from the number of facts

drawn from his own experience.

His diagnoses, which he madc^

offhand, directly upon seeing

the cases, were usually intui-

tive, always developed as a

disturbance of physiological

unction, and never admitted

to be wrong. Like Skoda,

Frerichs was indifferent to

)atients, even to students, car-

jng only for the scientific

ispects of the disease itself,

dthough he always conde-

scended to outhne a course of

jreatment, including a prc-

cription. In person he was
:ill and ungainly, yet imposing

jhrough his style of delivery,

\-h\ch. was frequently dra-

uatic. The interests of Fre-

ichs is that he developed sci-

ntific clinical teaching in

iormany. His pupils include some of the brightest spirits of

lodern times, such men as Ehrlich, Naunyn, Leyden, and von
lering.

Lutlwig Traube HSIS 76), of Ratibor, Silesia, was a pupil of

'urkinje, Johannes Miiller, Skoda, Rokitansky, and Schonlein,

('Coming the latter's assistant in 1849 and professor at Berlin in

^57. Traube early made his mark as the founder of experimental

ethology in Germany- by his investigation of the pulmonary

Ludwig Traube (1818-76).

Medical Library.)

(Boston

' Frerichs; Ueber den Diabetes, Berlin, 1884.

2 See A. Boruttau: Ztschr. f. exper. Path., Berl., 1919, xx, 144-148.
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disorders occasioned by section of the vagus nerve (1846). This

was followed by studies of suffocation (1847), crises and (n-iiicil

days (1850), the jiatholopiy of fever, the effects of digitalis and

other drufis, the relation of cardiac and renal disorders, and
particularly by his UcsattuncUc IkHrdge zur expcrimcntcllen Patho-

logie (1871-78), which gave him a wide reputation. He intro-

duced the thermometer in his clinic about 1850. Traube was one

of the first of the Jewish physicians to receive official recognition

after the events of 1848, and his clinics at the Charite soon became

very popular on account of his exact methods and his honest,

sincere attitude toward his patients. His countenance, lik(>

Carlyle's or Ehrlich's, has about it that indefinable something which

we associate with the honest man.

His long-standing difference with Fre-

richs was due to the usual disputes

about clinical material, of which the

latter, as physician-in-chief, had the

lion's share.

Adolf Kussmaul (1822-1902), of

Graben, near Karlsruhe, began as an

army surgeon, becoming later pro-

fessor at Heidelberg (1857), Erlangen

(1859), Freiburg (1863), and Strass-

burg (1876).

His earlier studies were upon the changes
of color in the eye (1845), the effect of the

circulation upon the movements of the iris

(1856), the relation between anemia and
epileptiform convulsions (1857). Of greater

importance were his monographs on the

psychology of the new-born infant (1859), on
mercurial salivation and its relation to constitutional syphilis (1861), and on
disorders of speech (1877). He was the first to describe "periarteriitis nodosa"
(18660, progressive bulbar paralysis (1873), and diabetic coma with aceto-

nemia, and the peculiar type of breathing ("air-hunger") associated with the

condition (1874-). He added much to the knowledge of tetany and osteomye-
litis. Equally brilhant were his contributions to diagnosis and therapeutics.

He introduced the concept of "pulsus paradoxus" (1873'), was the first

to diagnose mesenteric embolism in the living subject (1864), the first to at-

tempt e.sophagoscopy and gastroscopy (1869^), the first to wash out the

stomach ^vith the stomach-tube for gastric dilatation (1867-69), to treat gas-

tric ulcer with large doses of bismuth, and to employ thoracentesis (1868*).

MVith Rudolf Maier: Deutsches Arch. f. klin. Med., Leipz., 1866, i,

484-518.

2 Ibid., 1874, xiv, 1-46.

3 Samml. khn. Vortr., Leipz., 1873, No. 54 (Innere Med., No. 62), 1637-74.

^ Deutsche Ztschr. f. Chir., Leipz., 1900-1901, Iviii, 500-507, 1 pi. (Com-
municated by G. Killian.)

* For references to these and other contributions of Kussmaul see Deutsches

Arch. f. klin. Med., Leipz., 1902, bcxiii, 1-89.

Adolf Kussmaul (1822-1902).
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His Jiigenderinnerungen (1899) is one of the best of medical
autobiographies, containing interesting sidehghts on the palmy
days of the New Vienna School. On Christmas day, 1893, he
distributed among his friends a volume of poems, privately printed

under the pseudonym "Dr. Oribasius."

Hugo von Ziemssen (1829-1902), one of Virchow's pupils, was
professor of cUnical medicine at Erlangen (1863), and (after serving

in the Franco-Prussian War) at Munich (1874), where he directed

the city hospital and founded the first cHnical institute for instruc-

tion in the specialties (1877). Ziemssen was one of the great

Ernst von Leyilen (1832-1910). (Berlin Pliotographic Company.)

medical encyclopedists, whose fame rests largely today upon his

Handbook of Special Pathology and Therapeutics in seventeen

volumes (1875-85). He edited handbooks of therapeutics (1880-

S4), hygiene (1882-26), and skin diseases (1883-84), and made in-

numerable contributions to many different subjects.

Ernst von Leyden (1832-1910), of Danzig, a pupil of Schonlein

and Traube, succeeded the latter at Berlin in 1876, and also suc-

ceeded to Frerichs' chnic upon his death (1885). In 1894, he was
called to the Russian court to treat Czar Alexander, for which he

eceived a patent of nobility in 1895. In 1879 h(! founded, with

Frerichs, the Zeitschrift fiir klinische Medizin, and, in the later
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years of liis life, was an active co-editor of several otluM- journals.

He (litl most to promote the movement for hospitalization of

phthisical patients in Germany.

He acquired a {jrcat n'i)utati()ii in Berlin and specialized in neurology,
Iiis most famous work being liis clinical studies of tabes dorsalis (ISti^-lOOl),

res]>iration in fever (1S7()), diseases of the spinal cord (lS74-7()), i)()lioniyelitis

and neuritis (ISSO), perioilic vomiting (1SS2), and prognosis in heart disease

(1889).

Hermann Nothnagel (1811-1905), a pupil of Traube and Vir-

chow, Leyden's assist ent at Konigsherg (1865-68), and professor

at Freiburg (1872), Jena

(1874), and Vienna (1882-

1905), wrote an authorita-

tive treatise on therapeutics

(1870), made many excellent

contributions to neurology,

and is especially memorable
for his encyclopedic Hand-
book of Special Pathology

and Therapeutics in 24 vol-

umes (1894-1905). He first

describ(Kl universal anesthe-

sia or al)sence of all sensation

in the body (Seelenldhmung)

in 1887. His favorite chni-

cal themes were the diagnosis

of cerebral diseases (in which

he separated disease of the

optic thalamus) and diseases

of the intestines and perito-

neum, on which he wrote a

classic monograph (1898).

He was a gifted orator, an

impressive lecturer, and a

man of high ideals. A victim of angina pectoris, he stoically set

down his own symptoms in writing just before his end.^

Hermann Senator (1834-1911), of Gnesen, Polish Prussia, a

pupil of Johannes Miiller, Schonlein, and Traube, became one of

the directors of the Charite in 1881, and after Frerichs' death he

was given a separate medical clinic and the University polyclinic

(1888). He made his reputation by his investigations of the

pathology of fever and its treatment (1873), diabetes (1879),

albuminuria in health and disease (1882), which was translated for

Hermann Nothnagel (1841-190.5)

ton ^Medical Library.)
(Bos-

1 Deutsche med. Wochenschr., Leipz. & Berl., 1905, xxxi, 1564.
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the New Sydenham Society (1890), and diseases of the kichieys
(1<S<)()). He also described infectious peripharyngeal phlegmon
(188<S).

Carl Gerhardt (1833-1902), of Speyer, professor at Jena (1861),
Wiirzburg (1872) and Berhn (1885), devoted himself mainly to

internal medicine, pediatrics, and laryngology.

Ho made important contributions on laryngeal croup (1859), paralysis of
the vocal cords (1863-72), laryngeal tumors (1896), syphilis of the larynx
and trachea (1898), and was the author of treatises on auscultation and
percussion (1890), diseases of children (1880), and the editor of a great hand-
book of pediatrics (1877-96). In
1865, following Wilhelm Fetters'
discovery of acetone^ in diabetes

(1857), he introduced his iron-chlo-
ride redaction for aceto-acetic ether
in acetonemic urine.

In connection with the

name of Gerhardt, we may
mention, as contributors to

pediatrics, Eduard Heinrich

Henoch (1820-1910), of Ber-

lin, a pupil of Schonlein and
nephew of Romberg, who
w rote a Clinic of Abdominal
Diseases (1852-58), a mas-
terly series of essays on chil-

dren's diseases (1861-68), lec-

tures on pediatrics (1881), and
described Henoch's purpura
( 1874') and dyspeptic asthma
(187()-); the Viennese, Alois

Bednar (of Bednar's aphtha?),

w hose treatise on diseases of

infants (1850-53) is equally

well known; Theodor Esche-
rich (1857- ), of ^Munich,

^vhose treatise on the intestinal bacteria of infants (1886''), con-

ains the first account of Bacillus coli infections; Adolf Baginsky
1843-1918), of Berlin, author of a handbook of school hygiene

1876), a text-book of pediatrics (1882) and many separate studies;

md the Gahcian, Adalbert Czerny (1863- ), who introduced
he concept "exudative diathesis" (1907^), and with Arthur Keller

1 Henoch: Berl. klin. Wochenschr., 1874, xi, 641-64.3.

- Ibid., 1876, xiii, 241-243.

^ Escherich: Die Darmbakterien des Siiuglings, Stuttgart, 1886.

* A. Czerny: Monatschr. f. Kinderheilk., Leipz. & Wien, 1907-8, vi, 1-9.

43

Eduard llenu-ich Henoch (1S20-1910).
(Collection of A. C. Klebs.)
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(1006), wrote a p;roat troatiso on the disordors of infantile nutri-

tion, in which tlu> digestive diseases of infants and childi-en are

separated and classified according to metabolic relations.

Tlu^ sultjcct of scientific infant feeding was inagurated by

Philipp Biedert (1847- ), wiio wrote the first important treatise

(1880), giving a minute classification of gastro-intestinal diseases

in infancv. This was followed by the treatise on the metabolism

of infancy and childhood (1894) of Wilhelm Camerer (1842- ),

and the joint treatises on infant nutrition and its disorders by

Adalb(>rt Czerny and Arthur Keller (190G), Leo Langstein and

Ludwig F. iVIeyer (1910), Ludwig Tobler and G. Bessau (1914).

Of recent German pediatrists, the greatest was Leonhard

Heubner (1843- ), a pupil of Wunderlich and successor to

II(Mioch's chair at Berlin, author of treatises on disorders of in-

fant nutrition (1894), diseases of children (1903-0), and originator

of the method of caloric feeding. In 1898-9, he made, with Max
Rubner, the important investigations of the food requirements of

the normal and atrophic infant, which have been the basis of all

sul^se(|uent work in infant metabolism. His pupil, Heinrich

Finkelstein (1865- ), of Leipzig, originally a geologist, suc-

ceeded Heubner as professor at Berlin, and in 1905-12, produced a

remarkable treatise on diseases of nurslings. In 1906-10, he

introduced his theory of salt and sugar intoxication (alimentary

fever) as the basis of infantile nutritive disorders, with a special

"albumen milk" {Eiweissmilch) to relieve the condition; in op-

position to the theories of Biedert that casein is harmful, of A.

Czerny that fats are harmful, of Escherich that intestinal bacteria

are harmful, of Rotch that proteids are harmful (percentage feed-

ing). This theory of Finkelstein, latterly abandoned in jiart by

himseK, has been the storm-center of controversy during the last

decade.

Arthur Schlossmann (1867- ), of Dresden, author of im-

portant works on infant hygiene (1907) and stall hygiene (1909),

collaborated with Meinhard Pfaundler in a massive pediatric

handbook (1906). In 1908-14, with H. Murschhauser, he showed

the marked effect of muscular activity on heat production during

the estimation of basal metabohsm; and in 1913, investigated the

fasting metabolism of infants.

Bernard Naunyn (1839- ), son of a burgomaster of Berlin,

was Frerichs' chnical assistant for seven years, afterward professor

of chnical medicine at Dorpat (1859), Bern (1872), and Konigs-

berg (1872), finally succeeding Kussmaul at Strassburg in 1888.

"With Klebs and Schmiedeberg, he founded the Archiv fiir experi-

menteUe Pathologic unci Pharrnakologic in 1872, and, with Mikulicz,

the Mittheilungen aus den Grenzgehieten der Medizin und Chir-
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nrgie (1896). Of all Frerichs' pupils, Naiinyn and Ehrlich have
best followed the master's bent in experimental pathology and
pathological chemistry. Aside from his earher investigations of

hydatids and the chemistry of the transudates, Naunyn has
devoted his whole life to the study of metabolism in diabetes and in

diseases of the liver and the pancreas, his most important works
being his clinical study of gall-stones (1892') and his monograph on
diabetes (1898-).

In the former, he introduced the new concept of "cholangitis" as an in-
flammation of the lining membrane of the smallest bile-ducts causing oblitera-
tion of their lumina, explaining
catarrhal jaundice and syphilitic

hepatitis as primary and secondary
forms of infectious cholangitis and
regarding biliary calculi as the effect

rather than the cause of the same
disease. His treatment of the con-
dition bj^ drainage of the bile tract

shows how the modern clinician may
think surgically as the surgeon clin-

ically. He opposed Flint's idea that
cholesterin is a specific product of

the liver secretions or of metabolism.
In 1883, his pupil, E. Stadelmann,
discovered /?-oxybutyric acid and
Naunyn introduced the term "acid-
osis" (loot)) to define the metabolic
condition of acid formation in dia-

Ijetic coma.

When Naunyn went to

Strassburg, his rigorous Prus-

sian t(Mnperament excited a

great deal of prejudice and
opposition among the Alsatian

jwpulation and it took him
thirteen years to succeed,

where even the suave Kuss-

Bernard Naunyn (18.39-

maul had failed, in having the ancient city hospital (built 1718)

converted into the splendid new building (1901). In spite of an
attractive call to Vienna, he fought it out in Alsace, where his

splendid clinical abilities,^ his stern fidelity to dtity, his love of

truth, his polished wit and sarcasm, did not fail of recognition in

the end. On the social side, he was known as a man of widest cul-

ture, especially in music. His promised autobiography, if we may
judge from the fascinating fragment pul)lished in 1908, shotild be
the most interesting book in its class.

^ Naunyn; Klinik dcr Cholelithiasis, Leipzig, 1892.

2 Der Diabetes mellitus, Vienna, 1898.
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Navmvn's jnipils nunihcr sucli (listinf2;uisl\(>(l pathological rhomists as

Ernst Stadelmann (IS."):!- ), of Inst('rl)ur(i;, who investigated the relation

of /J-oxvhutvrie acid to diabetic coma {ISS;}), the (>lTect of alkalies on metab-

olism (1890). described jientosuria (1S94), and, with IM. AfanassyelT (1SS3),

worked out the experimental patholoiiv of toxemic and hemolytic jaimdice

(1S91'); Oscar Minkowski (ISoS- ), of Alexoten, Russia, wiio described

conjienital acholuric jaundice with si)lenomefialy and urobilinuria (I'.KX)-),

studied the presence of oxybutyric acid in diahelic urine (1.SS4), the ciTecit of

excision of tlie liver on metaboiism (ISSo), and, with .Joseph V(m Merinti, the

production of diabetes by excision of the pancreas (lS,S9-93); Max Schrader

(^1S(')()- ). who made valuable studies on the inhibitory center of the heart

(ISSC)) and the comparative physiology of the brain, and Adolf Magnus Levy
(1,S().">- ), whose name is particularly associated with diabetic coma and
its tr(\itm(>nt (1X99-1909). Naunyn and his pupils did the best recent work in

chemical and experimental pathology.

Joseph von Mering (1849- ), of Cologne, a pupil of Frerichs

and Hojipe-Seyler, investigated phlorizin diabetes (1886) and

collaborated with ]\Iinkowski in his experimental work on pan-

creatic dial)etes (1889).

Carl von Noorden (1858- ), of Bonn, professor at Frankfurt

(1893) and Nothnagel's successor at Vienna (1906), has made
important studies of albuminuria in health (1885), disorders of

metabolism (1892-95), and the treatment of the same (1909). His

pupils, H. Eppinger, W. Falta, and C. Riidinger, have done much
to develop the doctrine of the correlation of the internal secretions

of the ductless glands (1908-9).

Friedrich Miiller (1858- ), of Augsburg, a pupil of Voit and

Gerhardt, succeeded Biermer at Breslau (1890), and has held

chau-s at Marburg (1892), Basel (1899), and at Munich (1902),

where his clinic is now one of the most largely frequented in Europe.

An able internist and neurologist, he is perhaps the most scientific

teacher of internal medicine today.

Carl Anton Ewald (1845-1915), of BerUn, an assistant of Fre-

richs and Senator's successor at the Augusta Hospital (1886), is

known everywhere for his great work in disorders of digestion

(1879-88), his use of intubation in exploring the contents of the

stomach (1875), and his "test-breakfast," which he devised (1885)

with his pupil, Ismar Boas (1858- ), of Exin, Posen, author

of diseases of the stomach (1890-93) and the intestines (1899)

are also highly esteemed. Boas founded the first polyclinic for

gastro-intestinal diseases in Germany (Berlin, 1886). Ewald was

editor of the Berliner Finische Wochenschrift (1881-1907), hbrarian

of the Berlin Medical Society and an authority on forestry.

Ernst Finger (1856- ), of Vienna; Hermann von Zeissl

1 Stadelmann: Der Icterus (etc.), Stuttgart, 1891.

-Minkowski: Verhandl. d. Cong. f. inn. Med., Wiesb., 1900, xviii, 316.

A non-congenital hemolytic icterus was described by F. Widal and P. Abrami

(1907).
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(1817-84), of Zwittaii, Moravia, and his son Maximilian von
Zcissl (1853- ), of Vienna, have distinguished themselves ini

the field of o-enito-urinary and venereal diseases.

Of tlie brilHant group of Italian clinicians and epidemiologists,

Angelo Dubini first described the European hook-worm disease

(1843) and electric chorea (1846); Salvatore Tommasi (1813-88),
of Turin, reformed Italian medicine by making a clean sweep of the
school theories of Rasori in North Italy, Bufalini in Central Italy,

and the diathetic school of Southern Italy, in favor of a physio-
logical interpretation of pathology; the veteran Guido Baccelli

(1832-1916), of Rome, became widely known by his account of

aphonic pectoriloquj' in pleural effusion (Baccelli's sign, 1875), by
his methods of treating aortic aneurysm by the introduction of a
coil of metal in the walls (1876) and the injection treatment of

malaria with quinine (1890), syphilis with corrosive sublimate

(1894), and tetanus with carl^olic acid (1905) ; Camillo Golgi (1844-

), the eminent histologist, Corrado Tommasi-Crudeli (1834-

1900), of Rome, a pupil of Vu-chow, Ettore Marchiafava (1847-

1916), Angelo CelU (1858-1914), Battista Grassi (185.5- ), and
Amico Bignami, all made their mark by brilliant and effective work
on malarial fever; Pietro Greece (1856-1916), of Pavia, described

paravertel)ral dulness on the opposite side in pleural effusion

(Grocco's triangle, 1902); Guido Banti . described splenomegalic

anemia (1898); Adelchi Negri (1876-1912) discovered the Negri
l)odies in hydrophobia (1903-4); Aldo Castellani found Button's
Trypanosoma gambiense in the blood of sleeping sickness (1903),

discovered the spirocha^te of yaws (1905), and (with A. J. Chal-
mers) wrote the best modern book on tropical medicine (1910);

Edoardo Maragliano (1849- ), of Genoa, is memorable for his

work in tuberculosis; Giuseppe Sanarelli for investigations of yellow

fever; Giuseppe Guamieri (1856-1918) for his work on the sup-

posed parasites of variola and vaccinia (1894); and as clinicians

Achille De Giovanni (1837-1916), Augusto Tamburini (1848-1919),

Gaetano Rummo (1853-1917), and in neurology, Enrico Morselli.

The most prominent clinicians and pathologists at Guy's
Hospital during the later period were Gull, Wilks and Hilton Fagge.
Sir William Withey GuU (1816-90), of Colchester, England, gradu-

ated in medicine from the University of London (1846) and soon

became associated with Guy's, where he taught medicine for the

rest of his life.

He was one of the first to note the posterior spinal lesions in locomotor
ataxia (1856-580, described intermittent hemoglobinuria (1860-), myxedema

1 Gull: Guy's Hosp. Rep., Lond., 1856, 3. s., ii, 143: 1858, iv, 169.

2 Ibid., 1866, 3. s., xii, 381-392.
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(ISTiy), and, witli Sutton, tho "art(M-i()capillary fibrosis" in rhronic nrpliritis

(1S72-), wiiicli sliowfd that tlic ('onc('j)t "Brif^iit's disease" is soiiictliin^ more
tiian a local renal alTeetion. He also wrote upon vuseular obstructions, cere-

bral abscess, "anorexia nervosa," factitious urticaria, and descril)ed, with

Adtlison, "vitilif^oiilea" or xanthelasma (IS,")!-')^^). He; was one of the \m)-

neers in tho use of male fern in tenia (1855) and of static electricity in t he treat-

ment of nervous diseases (1852'').

Ho was one of the greatest practitioners of liis time, Napoleonic

in appearance, witty, genial, attractive, and a beautiful lecturer.

He is said to have fascinated his patients, to whose cases he gave

unstinted time and pains, but, altlioiigh adored by his pupils, he

sometimes ropoUed his colleagues by his magisterial manner and his

imperious temper. His clever epigrams, "Savages explain, science

'i0^

Sir William With 1816-90).

investigates" and "You are a healthy man out of health," in-

tended to soothe a troublesome hypochondriac, are often quoted.

He defined a neurotic woman as "Mrs. A. multiplied by four,"

and to another he said, "Madame, you have a tired heart." He
opposed surgical anesthesia with similar flippancies, and affected a

sort of therapeutic nihilism, although he was, in reality, remarkably
skilful with such drugs as he used. "The road to medical educa-

tion," he said, "is through the Hunterian Museum and not through

an apothecary's shop." He left a fortune of £344,000, almost

unprecedented in the history of medicine.

1 Tr. Clin. Soc. Lond., 1873-74, xii, 180-185.

2 Med.-Chir. Tr., Lond., 1871-72, Iv, 273-326, 2 pi.

3 Guy's Hosp. Rep., Lend., 1850-51, 2. s., vii, 265, 2 pi.: 1852-3, viii,

149, 1 pi.

* Ibid., 1852-53, 2. s., vui, 81.
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Sir Samuel Wilks (1824-1911), of Camberwell, England, was
associated with Guy's Hospital all his life, and, in his charming
Biographical Reminiscences (1911), he appears as its loyal historian,

recounting the discoveries of his colleagues with scrupulous fidelity

and settling man}" points of priority. The writings of Wilks
really gave the diseases called after Bright, Addison, and Hoclgkin

their place in English medicine.

He himself introduced the term "enteric fever," was one of the first to
study visceral syphilis (1857-63V), left clear accounts of such rare conditions
as osteitis deformans (ISGS^), acromegaly (1869'), gave a classical account
of alcoholic paraplegia (ISOS""),

and, as dermatologist, described
the "lineaj atrophicse" on the
skin (1861*) and dissecting-

room warts (verrucse necrogen-
icic), or subcutaneous tubercu-
losis (1S626).

Wilks was a personal-

ity of rare kindliness and
charm, described by Osier

as one of the handsomest
men in London in his time,

with "a splendid head and
merry blue eyes, a man
whose yea was yea and
whose nay, nay." His lec-

tures on pathological anat-

omy (1859, re-edited by
Walter Moxon, 1875), and
on diseases of the nervous

system (1878) were stand-

ard sources of knowledge

among English students of

his time.

Charles Hilton Fagge (1838-83), of Hythe, England, editor of

the Guy's Hospital Reports, was an able pathologist and clinician,

an authority on heart disease, an investigator of cretinism and
rickets, and an expert dermatologist. He translated Hebra for

the Sydenham Society (1866-68), grouped keloid, morphea and

Sir Samuel Wilks (1824-1911).

iTr. Path. Soc. Lond., 1857-.58, ix, .55: 1860-61, xii, 216. Guy's Hosp.
Rep., Lond., 1862-63, s., ix, 1-63, 4 pi.

2 Tr. Path. Soc. Lond., 1868-69, xx, 27.3-277.

'Wilks: Biog. Reminiscences, London, 1911, 198.

" Med. Times and Gaz., Lond., 1868, ii, 470.

6 Guy's Hosp. Rep., Lond., 1861, 3. s., vii, 297-301.

6 Ibid., 1862, viii, 263-265.
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spurious leprosy under the category "sclcriasis" (18G7), and Kav(>

the classical description of gastroniesenteric ileus (18()9'), first

noticed by Rokitansky. His J^rinciplci^ and Prodice of Medi-
cine (1885-80), which was completed by Philip Henry Pye-Smith
1840-1914) and Wilks after his death, is one of the solid books of

the time.

(iolding Bird (1814-54,) of Downham, Norfolk, <lcscril»c(l oxal-

uria (1842), wrote an important book on Urinary Deposits (1844),

anil was a pioneer in static electrotherapy (1841-49), which he
emploj'ed with success in amenorrhea.

Frederick William Pavy (1829-1911), of Wrouohton, Wiltshire,

who graduated from the University of London (1850-5:^) and
lectured at Guj^'s Hospital from 1856 to 1877, had worked with

(laud Bernard in 1853, and devoted his whole life to the thesis

that the liver is not a storehouse of available carbohydrates.

He started from his initial discovery that blood drawn from the inferior

vena eava of an animal, immediately after it has been killed by a sharp blow
on the head, contains no sugar; from whic'h he inferred that the excess of sugar
which Bernard obtained from the liver was (>ntirely due to postmortem changes
in that organ. Pavy maintained that sugar is decomposed and converted into

fats and proteins in the intestines and reaches the liver only when it is in excess.

By many ingenious arguments based largely u])on original experimental work,
he showed that the liver does not change glycogen into sugar during life, that
oxygen does not destroy sugar in the blood, and that glycogen itself exists in the
lilood; but, as his knowledge of the subject advanced, his views unconsciously
adjusted themselves to those finally held by Bernard. Gowland Hoj)kins
records the pathetic and ironic fact that the last experiment which Pavy per-

formed indicated that more than 1.50 grams of dextrose per hour could be
injected into the blood without appearing in the urine, which explodes the

l^rincipal argument upon which he based his theory. Pavy was undoubtedly
right, however, in holding that too much stress has been laid upon the liver

as a sugar producer. He was the first to describe cyclic or postural albu-

minuria (1885) and the typhoidal arthritis known as "Pa\^''s joint" and is

also remembered by his substitution of ammonia for caustic potash in Fehling's

solution (Pa\^''s blue fluid), which, as Pavy's pellets, was one of the first prep-
arations to be made in tabloid form. He had probably the largest practice in

London in diabetic cases, in the treatment of which he was particularly suc-

cessful, and his "Treatise on Food and Dietetics" (1874) is an index of his

reputation as an investigator of metabolism.

Sir William Jenner (181.5-98), of Chatham, England, professor

at the University College, London, and physician to Queen Vic-

toria, was Gull's great rival in practice, in which he was so suc-

cessful that he left behind him a fortune of £375,000. He was a^

solid, able man, whose fame today rests upon the fact that, from a

rigid clinical and pathological examination of thirty-six cases, he

separated typhus from typhoid fever (1847'), although ten years

later than Gerhard in America.

1 Guv's Hosp. Rep., Lond., 1869, .3. s., xiv, 321-.3.39. Tr. Path. Soc.

Lond., 1875-76, xxvii, 157-160.

2 Jenner: Month. Jour. Med. Sc, Edinb., 1849, ix, 663-680.
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Charles West (1816-98), of London, was a practitioner of ob-

stetrics, jjynecology, and pediatrics, whose Lectures on Diseases of

Children (1847) was the best English work of his time and was

translated into many languages, notably by Henoch into German.

He delivered the Lumleian lectures on nervous disorders in chil-

dien (1871) and was the main founder of the Hospital for Sick

Children in Great Ormond Street, which has now the largest

clientele of children in th(^ world.

Other prominent English practitioners of the time include John

Hughes Bennett (1812-75), who described leukemia (1845);

Charles J. B. Williams (1805-89), who was, in his day, an authority

(111 consumption and diseases

of the chest; Thomas Blizard

Curling (1811-88), who first

noted myxedema (1850); Sir

Alfred Baring Garrod (1819-

1907), who introduced the

"thread test" in gout (1848-

54^), and wrote an important

'reatise on the subject (1859);

William Brinton (1823-67),

A ho described plastic linitis,

11 his work on Diseases of the

•stomach (1859); Sir Thomas
Barlow (1845- ), who first

lcscril)ed infantile scurvy (Bar-

ow's disease, 1876-82-), and
u'orge Frederick Still (1868-

), physician to the Great

>rmond Street Hospital, who
Icscribed arthritis deformans

n children (Still's, disease,

896^).

Sir Thomas Clifford Allbutt (1836- ), Regius Professor of

'hysic at the University of (Cambridge, described the histology of

vphilis of the cerebral arteries (1868), gave an early description

f the joint symptoms in locomotor ataxia (1869"*), is the author

f the Goulstonian lectures on the visceral neuroses (1884), the

.ane lectures on diseases of the heart (1896), and is the editor of

useful and learned System of Medicine (1896-99, 2d ed., 1905-11).

Sir Thomas CliiTordAllbutt
(1836- ).

1 Garrod: Mod.-Chir. Tr.. Lend., 1848, xxxi, 83: 1854, xxxvii, 49.

2 Barlow: Ibid., 1882-83, Ixvi, 1.59-219. Early cases were dcscribod by
O. L. Mollor (18.56-(i()). who did not consider the pathology of the condition.

3 Still: Ibid., 1896-97, Ixxx, 47-.59.

^.\llbutt: St. George's Hosp. Rep., Lond., 1868, iii, .5.5: 1869, iv, 2.59.
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His ohsorvations on tlu> ctTcct of sti'ain in producinti; li(^arl disoase

antl aneurysm U871') arc iniporlant, in conncclion with tlio work

of Da Costa and the "effort syndromc"of Lewis. His two-volume

treatise on diseases of the arteries (1915) summarizes his own
ori«iinal work on the eirculalion. His vahiabb contributions on

mecheval science (1901) and surgery (1905), (Jreek medicine in

Rome (1909-), and Byzantine medicine (1913'') ^Wv him a uni(jue

place among medical historians. Few have approached him in

literary stvle and the power to stimulate thought.

Sir William Osier (1849-1919), of Bond Head, ( anada, Regius

Professor of Medicine at the University of Oxford (1904), was pro-

fessor at his alma mater,

McGill University (1874-

84), the University of

Pennsylvania (1884-89),

and at the Johns Hopkins

University (1889-1904),

where he did most to de-

velop the scientific teach-

ing of internal medicine in

the hospital wards.

Sir William Osier (1849-1919)

He was one of the earliest

investigators of the blood-plate-

lets (1873); described the vis-

ceral eomphcations of erythema
multiforme (1895), a form of

multiple telangiectasis (1901),

and chronic cyanosis with poly-

cythemia and enlarged spleen

(1903); devoted special mono-
graphs to the cerebral palsies of

children (1889), chorea (1894),

abdominal tumors (1895), an-

gina pectoris (1897), cancer of

the stomach (1900), and has

done much Filigranarbeit, such as the description of the erythematous swell-

ings (Osier's spots) in malignant endocarditis (1908).

Osier's Principles and Practice of Medicine (1892, 9th ed., 1920)

is the best English text-book on the subject in our time. His

essays on Linacre (1908), An Alabama Student (1908), Servetus

(1910), and other subjects are among the most attractive of modern

contributions to the history of medicine. In this field he is

especially memorable for his studies of the work of the earlier

American clinicians, whose modern status he has done most to

1 Allbutt: St. George's Hosp. Rep., 1871, v, 23.

^Allbutt: Brit. Med. Jour., Lond., 1909, ii, 1449; 1515; 1598.

3 Allbutt: Glasgow Med. Jour., 1913, Ixxx, 321; 422.
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establish. He was the editor of Modern Medicine (1910), also

foun(l(>r and editor of the Quarterly Journal of Medicine (1908).

\\lien he came to die, Osier was, in a very real sense, the greatest

physician of our time. He was one of Nature's chosen. Good
looks, distinction, blithe, benignant manners, a sunbright person-

ality, radiant with kind feehng and good will toward his fellow

men, an Apollonian poise, swiftness and surety of thought and
speech, every gift of the gods was his; and to these were added
careful training, unsurpassed chnical ability, the widest knowledge
of his subject, the deepest interest in everything human, and a
serene hold upon his fellows that was as a seal set upon them. His

|?nthusiasm for his calling was boundless. As Hare says, "Osier

Aont into the post-mortem room with the joyous demeanour of the

. nuthful Sophocles leading the chorus of victory after the battle of

Halamis." All young English and American physicians who have
loUowed the science and art of medicine in this spirit have been
pupils of Osier." His wn'itings have been aptly described as

xlonging to the true 'literature of power." The loss of his boy,

illod in the artillery action about the Ypres salient, broke his

jieart, but could not bend his resolution to front disaster "with the

nurage that befits a man." At the last, he took up medical

bibliography, and all but achieved his great Bibliotheca Prima, a

lallerian catalogue of his wonderful collection of historical texts.

U'fiueathed to his Alma Mater at McGill, it will stand as a monu-
lent of his devotion to his profession

—

'"The silent organ loudest chants
The master's requiem."

In Osier's clinic at the Johns Hopkins, much important work
as done, such as the studies of malarial fever by W. S. Thayer
11(1 others (1886-1902), the investigation of amebic dysentery by
-iUiam T. Councilman and Henri A. Lafleur (1890-91), the find-

ig of the microorganisms in gonorrheal endocarditis and septi-

mia by W. S. Thayer and George Blumer (1896), the studies of

)sinophilia in trichinosis by Thayer and Thomas R. Brown (1897-

^), the demonstration of sexual conjugation in the malarial para-

ges by Wilham G. MacCallum and Eugene L. Opie (1897-98),

id the exhaustive study of pneumothorax by Charles P. Emerson
903).

Lewellys Franklin Barker (1867- ), of Norwich, Ontario,

lo succeeded Osier as physician-in-chief at the Johns Hopkins
ospital, has done much to advance the study of anatomy in

. nerica by his works on the nervous system (1899) and anatomical

I'menclature (1907), his translation of Spalteholtz's Hand Atlas

OOO), and his Laboratory Manual (1904), and has added much
t the literature of neurology and chnical pathology. In 1896,
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h<' (l(>si'ril)('(l :i uiii(nu> cisc of "cii-cuinsci-ihcd uiiil;it('i-;il and

(^loc'livc sensory paralysis," anal()<i()us in its l)(virin<!;s (o (he auto-

observation ol" Henry Head, and with Frederick M. Hanes (I'.H)!)),

the eye signs in chronic nepbiilis. With F. J. Sladen, he has also

made interesting clinical and pliai-niacological studies of the auto-

nomic system (101(>-lo) and is the author of an exhaustive treatise

on diagnosis (19U)).

William Sydney Thayer ( 18G4- ), of Milton, Massachusetts,

professor of clinical medicine at the Johns Hopkins University,

has made extensive investigations of malarial h'vvr (1895-97) and

typhoid fever (1904), the obser-

vations on gonorrheal endocardi-

t is and trichinosis above referi'ed

to, and made the first clinical

notation of the third sound of

the heart (1908).

Of other American practi-

tioners, Austin Flint, Sr. (1812-

86), of Petersham, Massachu-

setts, was, in his lifetime, an

authority on clinical medicine

and auscultation, particularly in

his treatises on practice (1866),

percussion and auscultation

(1876), and medical ethics

(1883). His monograph on

phthisis (1875) "is still of value

today" (Osier). His son, Aus-

tin Flint, Jr., was an eminent

physiologist.
"

Alfred L. Loomis (1831-95),

of Bennington, Vermont, who
,

settled in New York City,'

wrote the best American text-book on Physical Diagnosis (1873),

which even today is sometimes consulted.

William Pepper (1843-98), a native of Philadelphia, described'

the changes in the bone-marrow in pernicious anemia (1875),

wrote many good papers, and edited the first large American i

System of Medicine (1886), but, apart from his great practice, hisj

activities were mainly devoted to the University of Pennsylvania, i

of W'hich he became provost (1881-94), and where he greatly im-

'

proved the facilities for medical education.

Jacob M. Da Costa (1833-1900), of Philadelphia, the ac-

complished pupil of Trousseau, wrote a standard treatise on diag-

nosis (1864), and much upon functional diseases of the heart. He

Jacob M. Da Costa (1S33-1900).
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was perhaps the ablest clinical teacher of his time in the Eastern
states, and his ideas on respiratory percussion were adopted by
Friedrich, his views on typhus by Jaccoud. He descril^ed irritable

heart in soldiers (1862-71), which was also noted l)y Alfred Stille

(1813-1900), who played an important part in establishing the
individuality of typhus and typhoid fevers (1838) and was a promi-
nent teacher of pathology.

Nathan Smith Davis (1817-1904), of Chicago, perhaps the
leading practitioner of that city in his day, was the father of the
American Medical Association, and the author of a history of

medical education in the United States (1851) and a much better

report on the same subject (1877).

James Tyson (1841-1919), of Philadelphia, Professor of pathol-

ogy (1876-89) and practice (1899-1910) in the University of Penn-
sylvania, was widely known for his admirable works on the cell doc-

trine (1870), examination of the urine (1875), physical diagnosis

(1891), practice (1896), and, in particular, his monograph on
Bright's disease and diabetes (1881).

Edward Gamaliel Janeway (1841-1911), of New Brunswick,

New Jersey, who succeeded Flint as professor of practice at

Bellevue Hospital Medical College, was the first to found an
extensive whole-time consultant practice in this country. His

Pathological Reports on Autopsies (1870), the record of six j^ears of

hard work at Bellevue, and his expert skill in microscopy, con-

stituted the basis of his wonderful skill and subtlety in diagnosis.

He was in every sense a great bedside physician. He was com-
missioner of health in New York (1875-81), secured the first hos-

pital for contagious diseases in Manhattan and first called the

attention of the profession to leukaemia (1876), the contagious-

ness of tuberculosis (1882) and the fever of tertiary syphilis (1898).

His son, Theodore Caldwell Janeway (1872-1917), professor of

medicine at the Johns Hopkins University (1914-17) and author of

The Clinical Study of Blood-Pressure (1904), and served with credit

and distinction in the Medical Corps of the U. S. Army during the

recent war, in the period preceding his untimely death.

Frank Billings (1854- ), of Highland, Wisconsin, professor

of medicine in the University of Chicago, edited Frederich Forch-

heimer's Therapeusis of Internal Diseases (1914), and, with E. C.

Rosenow, and others, developed the doctrine of focal infection

from bacteria of the streptococcus pneumococcus group via the

teeth, tonsils, and other portals (1909-160-

Henry Leopold Eisner (1857-1916), late professor of medicine
at the University of Syracuse, summed up the experience of a life-

* Billings: Focal Infection. Lane Lectures, New York, 1916.
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liiiu' ill his in;issi\T Ircatisi^ on |)i-o<!;iiosis (lOKi), almost, the only

iinpoitanl work on the subject after Prosper Alpinus (KiOl).

Kiehard Clarke Cabot (IStiS- ), of Brooklino, Mass., auth-tr

of various treatis(>s on diagnosis (1800-1901), was an early worker

with blootl-pressure protocols (1903), challenged the accuracy of

most hospital diagnosc^s as tc^sted by aut()f)sy findings, introduce(|

tlu> idea of teaching medicine by case-histories, as excmi)lified

in his own treatise (1901)), his "Differential Diagnosis" from 70'J

cases (1911-15), and in the subsequent collections of James (iregorv

:Mumford (1S()3-1914) in surgery (1911), E. W. Taylor (1917) in

neurology (1911) and John Lovett Morse in pediatrics (19i;i).

Prominent among American specialists in gastro-enterology are

Joim ( 'onrad Hemmeter (1864- ), who was the first to make a

radiogram of the stomacii

(189(1), was a pioneer in du-

odenal intubation, and is au-

thor of the earliest complete

American treatises on disease's

of the digestive organs (189(')),

stomach (1897) and the intes-

tines (1901), a manual of phys-

iology (1913) and many contri-

butions to experimental phys-

iology and the history of iwd-
icine; and Max Einhom (18(j2-

), of Grodno, Russia, a

Berlin graduate and professor

in New York, who has in-

vented many ingenious devices

and instruments, such as gas-

tro-diaphany (1887), stomach-

buckets (1890), duodenal buck-

ets (1908), and is author of well-known treatises on diseases of

the stomach (1896), of the intestines (1900) and dietetics (1905).

Abraham Jacobi (1830-1919), of Hartum, Westphalia, a grad-

uate of Bonn (1851), was held in detention for his participation in

the German revolution of 1848, and settled in New York in 1853,

where he became honored and revered as one of the leading practi-

tioners in this country and the Nestor of American pediatrics, a

subject which he taught in different medical schools of New York

for fortj^-two years. In 1857, he began lecturing on pediatrics

at the College of Physicians and Surgeons, and thus "pressed the

button which set the pediatric clinic in motion" (Adams). It was

due to his efforts that the New York Medical College started the

'

first pediatric clinic in this country (1860). He was a founder and

Aliraliain Jarol)! (ISSO-lOUt).

I
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editor of the American Journal of Obstetrics (1868-71), and is the

author of works on disorders of dentition (1862), infant diet (1872,

1875), diphtheria (1876, 1880), diseases of the thymus gland (1889),

and pediatrics (1896-1903). In 1854, he made a laryngoscope of

his own. In 1874, he noted that congenital lipomata are finely

lobulated and unencapsulated. He plaj^ed a prominent part in the

advancement of American medicine, and many discourses, distin-

guished b}^ quaint wit, varied learning, and true wisdom (Collec-

tanea Jacobi, 1909), including the authoritative monograph on

the history of American pediatrics {Baginsky-Festschrift, 1913).

Contemporaneous with Jacobi as a pioneer of pediatrics in

America was the modest and unworldly Job Lewis Smith (1827-

97), of Stafford, N. Y., whose Treatise on the Diseases of Infancy

and Childhood (1869), leased upon his own clinical and pathological

findings, passed through eight editions (1869-96).

Of recent American pediatricians, John M. Keating (1852-93), of Phila-

(l.lphia, edited a Cydojwdia (1890-91), Louis Starr (1849- ) of New York
all American Text-Book (1894), Henry Koplik (1853- ), of New York,
discovered the spots diagnostic of measles (1898) and pubUshed a pediatric

treatise (1902). Similar treatises have been wTitten by John Ruhrah (1905),
John Lovett Morse (1911), W. G. Kerley, (1914) and ot^hers. Treatises on the
neurotic disorders of childhood were written by Bernhard Sachs (1895) and B.
K. Rachford (1905). A translation of the Pfaundler-Schlossmann Handbuch
was edited by Linnaeus E. La Fetra in 1912, and a System of Pediatrics, edited
by Isaac A. Abt (1867- ), of Chicago, is in preparation.

Infant nutrition was first studied in a scientific manner in

America by Thomas Morgan Rotch (1849-1914), of Philadelphia, a

medical graduate of Harvard (1874), who held its first chair of

pediatrics (1888). Perceiving that the earlier efforts of Meigs and
Pepper to approximate cow's milk to mother's milk by comparative

analyses failed through the specific needs of fat, sugar, or protein

in different babies, he introduced the method of percentage feed-

ing, in which these elements were employed as needed. He
founded the first milk laboratory (Walker-Gordon) in Boston

(1891), which was soon followed by one in London, and through
his studies of substitute and percentage feeding and the necessity

of surveillance of such laboratories, originated the movement for

a clean milk-supply. He also established the Infants' Hospital

of Boston, and wrote an important pediatric treatise (1896).

Henry Dwight Chapin (1857- ), of New York, has written

treatises on infant feeding (1902) and pediatrics (1909). Chapin
and Luther Emmet Holt (185,5- ), of Webster, N. Y., author

of treatises on infant nutrition (1894-1915) and pediatrics (1897-

1916) were the advocates of top-milk, whole milk, skimmcd-milk
mixtures, and other modes of home modification of milk which were
Tollowed by the cereal decoctions recommended by Jacobi and
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('h;i|Hn, and coniph^to i)ast(Mirizati()n or Woilin^ of (he milk. Milk

commissions to insure a pure supply to large lowns originated witli

Henry Leber C'oit (1854-1917). In this country, individual feeding

of the individual child, according to its needs, is preferred to the

(uM-man method of feeding by calories in proportion to the infant's

weight originatetl by Finkelstein.' In recent investigation of

infant metabolism, important work has been done l)y Julius P.

Sedgwick (1900), John Howland (1910-lG), Fritz B. Talbot and

F. G. Benedict (1909-16), Bert R. Hoobler (1911-15), John J{.

Murlin (1910-15), Alfred F. Hess (1912-20) and many others.

Geriatrics, the earliest text of which is Sir John Floycr's

Medicina Gerocomica (1724), has found modern expression in the

writings of Canstatt (1839), Charcot (1881), J. M. Fothergill

(1885), Seidel (1890), and the recent treatises of I. L. Nascher

(1914) and Malford W. Thewhs (1919).

Much good work has boon cloiu^ in Amorioa by such teachers and practi-

tioners as the Jacksons, the Shattucks, the Bowditches, the Minots, James J.

Putnam, R. C. Cabot (Boston); Charles L. Dana, L. E. Holt, T. Mitchell
Pruddon, Frank P. Foster, Joseph Collins, M. Allen Starr (New York); the

Mitchells, James M. Anders, Wharton Sinkler, .John Herr Musser (ISf)!')-

1912), Alfr(>d Stengel (Philadelphia); Eugene F. Cordell, Frank Donaldson,
Thomas B. Futcher, H. B. Jacobs, Henry M. Thomas, John C. Hemmeter
(Baltimore); Samuel C. Busey, W. W. .Johnston, D. S. Lamb, S. S. Adams,
George M. Kober, J. B. Nichols (Washington, D. C); James B. Herrick,

I'>ank Joinings, Henry Baird Favill (Chicago) ; Charles F. Hoover (Clevelanfl
)

;

(leorgo Dock. W. J. Calvert (St. Louis), Christian Rasmus Holmes (18.57-

1920) (Cincinnati), Joseph Jones, Edmond Souchon, Arthur Washington Do
Roaldes (laryngology), Isadore Dyer (leprosy) (New Orleans), Henry Sewall,

Walter A. Jayne, Charles D. Spivak (IDenver), and, in Canada, by Robert
Palmer Howard, F. J. Shepherd, James Bovell, George Ross, A. D. Blackader,
Sir James Grant, J. George Adami, J. Playfair McMurrich (anatomy), John
McCrae, D Eraser Harris, and Maude E. Abbott, to mention only a few names.

Of the many important advances in diagnostic procedure we may mention
the graphic method of investigating the pulse introduced by Karl Vierordt
(1<S.5.5), A. Stich's suggestion of the use of reflexes in diagnosis (18.56), the

sphygmograph of Etienne-Jules Marey (1860), the sphygmomanometers of

Ritter von I^asch (1881), C. Potain (air sphvgmomanometer, 1889), Scipione

Riva-Rocci (1896) and Leonard Hill (1897),^ the tonometer of Gustav Gaert-
ner (1899), the introduction of esopliagoscopy by Kussmaul (1868), cystos-

copy, urethroscopy, and rectoscopy by Max Nitze (1877), gastroscopy by
Mikulicz (1881), gastrodiaphany by Max Einhorn (1889), autoscopy of the

air-passages by Alfred Kirstein (1895), direct bronchoscopy and suspension
larjTigoscopy by Gustav Killian (1898-1912); above all the .r-rays by Wil-

helm Conrad Roentgen (189.3) ; Kernig's sign in cerebrospinal meningitis (1884),

Henry Koplik's sign in measles (1898), I'ietro Grocco's triangle in pleurisy

(1902). the differentiation of pericardial pseudocirrhosis of the liver (Pick's

disease) by Bamberger (1872) and Filipp Josef Pick (18.34-1910) in 1896, and

.such phases of urinary analysis as Fehling's test for sugar (1848), Bence

.Jones's proteid (1848), J. C. Faget's note of the relation between pulse and

temperature in yellow fever (1875^), indicanuria (Max Jaffe, 1877), Salkowski's

modification of the Trommer test for grape-sugar in the urine (1879), Wilhelm

1 Mixsell: Arch. Pediat., N. Y., 1916, xxxiii, 292.

- J. C. Paget: Monographie sur le type et la specificite de la fievre jauue,

Paris and New Orleans, 1875.
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Ebstein's note of cylindruria in diabetic coma (1881), E. Le{!;ars test for
acetonuria (1882), Ehrlich's diazo-reaction (1883), Rudolf von Jaksch on
acetonuria and diaceturia (1885), Matthew Hay's test for bile (1886), F.
Gowland Hopkins' mode of estimating uric acid (1893), cryoscopy, introduced
by Sandor Koranyi (189-1), Ernst Salkowski on pentosuria (1892-95), and M.
Bial's test for the same (1903), the test of Percy John Cammidge in jjancreatic
disease (1904), Albarran's experimental polyuria (1905), the oscillometer of
V. INI. Pachon (1909) for exploring ultra-sensible pulse and blood-pressure,
L. Ambard's uremic constant (1910), and the phenolphthalein test in renal
disease described by L. G. Rowntree and Geraghty (1910).

Modern neurology is mainly of French extraction and derives

from Diichenne, of Boulogne, through Charcot and his pupils.

In the eighteenth century, Johann Peter Frank had filed a special brief
for the study of diseases of the spinal cord (1792); Fothergill had described
facial neuralgia (1773); Whytt, tubercular meningitis (1768); Cotugno, sciat-
ica (1770); Pott, pressure
paralysis from spinal de-
formity (1779); Lettsom,
the drug habit and alcohol-
ism (1786); Nikolaus Frie-
dreicli, facial hemiplegia
(1797), and John Haslam,
general paralysis (1798).
In the early nineteenth
century, cerebral dropsy
was described by George
Cheyne (1808), delirium
tremens bv Thomas Sut-
ton (1813) and John Ware
(1831), tetany by J. Clarke
1815), S. L. Steinheim
(1830), and J. B. H. Dance
( 1832) ;

paralysis agitans by
Parkinson (1817), soften-
ing of the brain by Rostan
(1820), alcohohc neuritis

by James Jackson (1822),
neuroma by W. Wood
(1829), and electric chorea
by Angelo Dubini (1846).
Epilepsy and spinal hemi-
plegia have been known
since the Greeks andfcho-
rea since the time of Syden-
ham. Tabes dorsalis had
been vaguely considered by Schelhammer (1691) and Brendel (1749), and
was the subject of the dissertations of Ernst Horn's pupils, Loewenhard (1817),
von Weidenbach (1817), Schesmer (1819), Gossow (1825), but these last. Max
Neuburger thinks, really deal with cases of prostatic neurasthenia. Horn's
owTi view of the disease, faulty as to pathology and semeiology, is given in the
dissertation of his son, Wilhelm von Horn (1827). In 1844 Steinthal gave a
remarkably exact and complete description of the characteristic gait, the pares-
thesia, the electric pains, the gastric and vesical crises and the amaurosis, but
tliis was soon forgotten.

^

The first real advance in the diagnosis of ataxia was made by
Moritz Heinrich Romberg (1795-1873), of Meiningen, who grad-

1 Martin Steinthal: Jour. f. prakt. Heilk., Berl., 1844, xcviii, 1. St.,

1-56; 2. St., 1-84, cited by Neuburger.

44

Moritz Heinrich Romberg (1795-1873).
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uah'd at Bcilin in 1S17 (his thesis hcirifr a classical dosoription of

achondroplasia), and luH-aMic professor tiuM'e in IS'AH. His Lchr-

hucli (Icr Xcnrnkrankhcilcn (lSl()-4()) was the first formal tn^atiso

on nervous diseases, and made an epoch l)y its careful collation of

hitherto scattered data, its elear, precise clinical pictiu'cs and its

attempt to systematize treatment. It contains (p. 795) the well-

known "pathognomonic sif];n" that ataxics caimot stand with their

eyes shut (R()ml)er<j;'s sij^n), antl a description of "ciliary

neuralgia."

Roml)erg's "propiedeutic clinic" at Berlin, instituted in 18;i4,

was much frequented for the advantages derived from diagnoses

made by physical examination.

Guillaume-Benjamin-Amand Duchenne (18()()-75), who, as

Collins says, found neurology

"a sprawling infant of un-

known parentage which he

succored to a lust}^ youth,"

was descended from a long

line of seafaring people at

Boulogne, and it was an in-

born love of science which

lirevented him from comply-

ing with his father's wish that

he should become a sailor.

Coming up to Paris, he stud-

ied inider Laennec, Dupuy-
tren, Magendie and Cruveil-

hier, graduated in 1831, and

after i^ractising for some years

in Boulogne, settled in the

capital and devoted the rest of

his life to neurology and elec-

trophysiology. His method of

prosecuting his studies was

peculiar. A strange, saunter-

ing, mariner-like figure, he

haunted all the larger Pari-

sian hospitals from day to

da}^ delving into case-histo-

ries, holding offhand arguments w'ith the internes and physicians-

in-chief, who frequently laughed at him for his pains, and fol-

lowing interesting cases from hospital to hospital, even at his own

expense. All this was done in an unconventional and eccentric

w^ay, w^hich at first laid him open to suspicion and exposed him to

snubs, but the sincerity of the man, his transparent honesty, and

Guillaume-Benjamin-Amand Du-
chenne, of Boulogne (1806-75). (From
a carte de visite photograph in the Sur-
geon-General's Library.)
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his unselfish devotion to science for itself, soon broke down opposi-

tion, and, in the end, when his reputation was made, he was greeted

everywhere with the warmest welcome. Being timid and inartic-

ulate in relation to pu])lic speaking, he was aided by his friend,

the fair-minded and generous Trousseau, who, out of fondness for

Duchenne, often voiced his ideas with effect in medical societies.

Faraday discovered induced currents in 1831, and Duchenne employed
these in the treatment of paralysis and other nervous disorders. He first set

out to classify the electrophysiology of the entire muscuhir system, studying
the functions of isolated muscles in relation to bodily movements, and summar-
izing his results in De Velectrisation localisee (1855). He started with the ob-
servation that a current from two electrodes applied to the wet skin can stimu-
late the muscles without affecting the skin, and it was his brilliant application

of this principle to pathological conditions that brought out so many fine

j)()ints in the diagnosis of nervous disorders and made him the founder of

electrotherapy, in which he was followed by Remak, Ziemssen and Erb. His
electrophysiological analysis of the mechani.sm of facial expression under
emotion, illustrated by many striking photographs (1862^), is approached
only by Darwin's work on the observational side. He was the first to dis-

tinguish between the different forms of lead palsy and of facial paralysis from
lesions of the brain or nerves, including the rheumatic and lacrimal forms.

But his great field was the s]>inal cord. In 1840, Jacob von Heine (1800-79),
of Canstatt, had described infantile paralysis as a spinal lesion,' but in tlie face

of his description, it was usually regarded as an atrophic myasthenia from in-

activity. Duchenne pointed out that .such a profound disorder of the loco-

motor system could only come from a definite lesion, which he located in tlie

anterior horns of the spinal cord (1855), his view being afterward confirmed by
Gull, Charcot, Cornil, and Vulpian. He also described anterior pcliomyelitis

in the adult as due to atrophic lesions of the ganglion cells of the anterior horns,

and his name is permanently connected with spinal progressive muscular
atrophy of the "Aran-Duchenne type" (1847-61). In 1850, F.-A. Aran, of

the Hojiital St. Antoine, published some cases of spinal progressive muscular
atrojihy which had been worked out by Duchenne.^ The latter, in his exhaus-
tive stufly of the whole matter, at first regarded the disease as a primitive

alteration of the muscles, then assumed a lesion in the anterior horn of th(>

spinal cord, finally, under pressure of current opinion, returned to his original

view of a primitive muscular atrophy.'* He described the initial pseudohyper-
trophies in detail, but did not interpret them, as Erb did. The most definite

thing which Duchenne described was the bulbar or glosso-labio-lingual paral-

ysis (1860^), which is known by his name, as also the pseudohypertrophic form
of muscular paralysis (18(58'^). Although the latter is simply one of the many
forms of muscular dystrophy now recognized, it was Duchenne's careful work
in the hospital wards which first opened up the whole subject. In his work on
locomotor ataxia, Duchenne labored under one great disadvantage. He cared
little for book knowledge, and knew nothing of the work of Steinthal and Rom-
berg, let alone the fact that Edward Stanley had described disease of the pos-

terior columns of the .spinal cord in 1839 and Sir William Gull in 1856-58. In

1 Duchenne: Mccanisme de la physionomie humaine (etc.), Paris, 1862.

2 Heine: Beobachtungen iiber Lahmungszu.stiinde der imteren Extremi-
taten (etc.), Stuttgart, 1840.

^ Aran: Arch. gen. demed., Paris, 1850, 4. s., xxiv, 4; 172.

'' Duchenne's final account of the disease is given in his De I'^lectrisation

localisee, 2. ed., Paris, 1861, 437-547.

5 Arch. gen. de med., Paris, 1860, 5. s., xvi, 283; 431.
« Ibid., 1868, 6. s., xi, 5; 179; 305; 421; 552.
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1858-59.' nuchenno described the (iisc;is(> at full Icn^jth, different iatiiifi it from
the paralyses, dcmonstratinfi the lesion in ilie cord and pointing out that it is

due to lues. When he heard of the work of the (lernian clinicians, he eon-
teuiled that the ataxies observed by them were nut the .same us those he had
seen, and so obscured his subject in controversy.

In appearance, Diicheinie was a deep-chested, broad-shoul-

dered, sailor-Hke man, whose ruddy, contented, humorous counte-

nance has been well preserved in the many photofj;rai)hs in his work
on physiofiiiomy. He was at once jolly, exixmsive, and absent-

minded, l)rus(iue yet cordial, disputatious yet tactful, and he at-

tributed his success in bearding the lions of the hospitals to his

combination of poise and insensitiveness. The last four years of

his life were clouded by arteriosclerosis of the brain, and he died

forgotten and inih()nor<>d, except

by a corporal's guard of old friends

at his grave; but he is, with Char-

cot and Marie, one of the greatest

neurologists of France. The best

account of him in English is the

svmpathctic study of Joseph Col-

lins (19082).

Contemporary with Duchenne
' and far greater in the scope and

scientific accuracy of his work was

^^^ .Jean-]\lartin Charcot (1825-93), of

j BHf Paris, who graduated in 1853 with

^ iP^7 a thesis on arthritis nodo.sa, and

J V in 1862 became physician to the

great hospital of the Salpetriere,

with which his name will always

be associated. • Here, from small
Jean-Martin c harcoi (ls2.j-93). beginnings, he created the great-

est neurological clinic of modern

times, which was followed bj^ enthusiastic students from all parts

of the world.

Charcot was not only a great neurologist, but earty made his mark in his

lessons on senile and chronic diseases (1867), diseases of the liver, the biliary

passages, and the kidneys (1877). He left memorable descriptions of chronic

pneumonia, gout and rheumatism, endocarditis, and of tuberculosis, in the

dual nature of which he did not believe. He made important physiological

studies of the localization of functions in cerebral disease (1876), and (with

Albert Pitres) on the cortical motor centers in man (1895). The five volumes
of his lessons on nervous diseases delivered at the Salpetriere (1872-93) are

a good summary of his work, much of which was, as with Ludwig, convej'ed

through the medium of his pupils. Thus, in 1S66, he described, with Henri

1 .\rch. gen. de med., Paris, 1858, 5. s., xii, 6-41: 1859, xiii, 36; 158; 417.

2 Collins: Med. Record, X. Y., 1908, Ixxiii, 50-54.
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Bouchard, miliary aneurysmp, emphasizing thoir importance in cerebral hemor-
rhage; witli CJeorges Delamarre, the gastric crises in locomotor ataxia (1866);
with Bouchard, the ataxic doulcurs fulguranlcs (1866); with Alexis Joffry, the
lesions in muscular atrophy (1869); with Pierre Marie, the peroneal form of
muscular atr<)i)hy (1886); and his ideas on hysteria and hystero-epilepsy were
set forth in the clinical studies of Richer (1879-85) and Gilles de la Tourette
(1891). He deiined hysteria as a jjsychosis superinduced by id(>ation, the
touchstone being the subject's capacity for responding to suggestion. He con-
sidered "the phases of the major attack, the innumerable psychic and somatic
manifestations, the phenomena of transference on the application of metals, the
sensory changes in hemianesthesia and hemianalgesia, the motor phenomena of

contracture and spasm, the visual features, the relation of hysteria to trauma-
tism, its frequency in the male—these and a score of related problems" (Osier).

In muscular atrophy, he differentiated between the ordinary wasting or Aran-
Duchenne type and the rarer amyotrophic lateral sclerosis (1874); and de-
scribed, with Marie, the progressive neural or peroneal type (1886), which was
also described, in a Cambridg(> graduating dissertation, by Howard Henry
Tooth (1886). He differentiated the essential lesions of locomotor ataxia
and described both the gastric crises and the joint affections (Charcot's dis-

ease). He separated multiple sclero.sis from paralysis agitans, although the
"intentional tremor" which he signalized as a differential sign had been noted
by Bernhard Cohn in 1860. "No writer," says Osier, "has more graphically
described the trophic troubles following spinal and cerebral disorders, particu-
larly the acute bedsore." Like Babinski after him, Charcot regarded hyp-
notism as a neurotic condition, akin to, if not identical with, hysteria, and there
was a long-drawn battle between the school of the Salpetriere and that of Nancy
(under Liebeault anrl Bernheim) as to the part played by suggestion, which,
in the hands of the latter, some say, became mere brow-beating. Charcot was
not deceived by the feigning of some of his patients, and, in the end, regarded
hypnotism as a doubtful therapeutic measure. The soundness of his view is

borne out in the modern tendency to merge the procedure into jisychotherapy.
Charcot was a purely objective investigator, cared httle for the special psychol-
ogy of neurotic patients, and so was saved from some of the subjective exagger-
ations of the Freudian school. "For purely psychological investigation,"
says Havelock Ellis, "he had no liking, and probably no aptitude. Any one
who was privileged to observe his methods of work at the Salpetriere will

easih' recall the great master's towering figure; the disdainful expression,
sometimes, even, it seemed, a little sour; the lofty bearing, which enthusiastic
admirers called Napoleonic. The questions addressed to the patient were
cold, distant, sometimes impatient. Charcot clearly had little faith in the
value of any results so attained."

Apart from his clinical work, Charcot was an artist of talent,

and the creator of the study of medical history in the graphic and
plastic arts. With Paul Richer, he published two fascinating

monographs on demonomania in art (1887), and on the deformed
and diseased in art (1889), while many valuable studies by his

pupils, Henri Meige, Richer, and others appeared in his Iconog-

raphie photographique de la Salpetriere, begun in 1876 and con-

tinued to the present time. Through his wife, who was a lady of

wealth, Charcot lived in easy circumstances, but his clinical genius,

his keen, clear mind, his poise and dignity, would have made him
a commanding figure in any station in life.

Pierre Marie (1853- ), of Paris, Charcot's ablest pupil,

graduated in 1883, and became professor in the Paris Faculty in

1889. In 1886, he described, with Charcot, the peroneal type of
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muscular atrophy,' ami has made at least I'oui' ofi^iiial dcliucat ious

(i| iu>\v I'oruis of ni'iNous disease. 'Tliese are his (lescri])! ions of

aerouieiialy. jjointiu^ out the pituitary lesion (188()-), hyper-

trophic pulmonary osteoarthropathy (1890''), hercdiliiry cerel)ellar

ataxia (ISiKV), and the so-called rhizomelic spondylosis or Striim-

pi'll-Marie typc^ of spinal arthritis del'ornians (ISi)S'). \{v has

also made an assault of destructive criticism upon l^roca's conc(»p-

tion of aphasia, maintaininfj; that the third left frontal convolution

has no special role in sj^okcni language (1906), and upon the iden-

lilN- of the Ai'an-Duehenne typi> of musculai' atrophy, which he

challenges (1807). Since the

outbreak of the European War,
he has done most valuable

work upon disorders of the

peripheral nerves and other ef-

(H'ts of gunshot lesions upon
the nervous system.

The ablest German neu-

rologist, after R()ml)erg, is

Wilhelm Heiniich Erb (1840-

), of Winnweilcr, Bavaria,

a i)upil of Nikolaus Friedreich,

who became professor at

Heidelberg (1880). In 1868,

Erb introduced the method of

electrodiagnosis by galvanic

and induction currents. He
followed Duchenne in the ex-

tensive development of electro-

therapy (1882), wrote impor-

tant hand-books on diseases of

the cerebrospinal nerves (1874)

and of the spinal cord and medulla (1876), and did much to estab-

lish the modern theory of the muscular dystrophies, which he de-

scribed and classified (1891). He also described brachial palsy

(1874*^), syphihtic spinal paralysis (1875^), the juvenile type of

muscular atrophy (1884^), and the so-called asthenic bulbar paral-

Pierre Marie (1S53- )

1 Marie: Rev. de med., Paris, 1886, vi, 97-138.

2 Ibid., 1886, vi, 297-333. ^ //,,>/^ 1390^ x, 1-36.

* Semaine med., 1893, xiii, 444-447.

5 Rev. de med., Paris, 1898, xviii, 285-315.

^Erb: Verhandl. d. naturh.-med. Ver. zu Heidelh., 1874-77, n. F., i,

130-137.

^ Berl. klin. Wochenschr., 1875, xii, 357-359.

8 Deutsches Arch. f. klin. Med., Leipz., 1883-84, xxxiv, 467-519.
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ysis or myasthenia gravis (1878^, also described by Willis (1685)

and by Goldflam in 1893 (Erb-Goldflam sj-mptom-complcx).

Simultaneously with Westphal (1875), Erb discovered the signifi-

cance of the knee-jerk in locomotor ataxia^ and, with Fournier, he

did most to establish a statistical causal relation between tabes

and syphilis.

Other German neurologists of the period were Nikolaus Fried-

reich (1825-82), of Wiirzburg, who described hereditary ataxia

(1863-76^) and paramyoclonus multiplex (1881'*), diseases which

are sometimes eponymically confused; Carl Friedrich Otto West-
phal (1833-90), of Berlin, who described agoraphobia (1871),

pseudosclerosis (1883'^), signahzed the laiee-jerk in diagnosis (1875'')

and did important work in psychiatry (1892); Heinrich Quincke
(1842- ), who described angioneurotic edema (1882^), which
had also been noted by John Laws Milton as giant urticaria (1876),

and introduced lumbar puncture (1895*); Adolf Striimpell (1853-

), of Neu-Autz, Courland, who is well known for his treatise

on internal medicine (1883) and who described spondylitis de-

formans (1897) and pseudosclerosis of the brain (Westphal-

Striimpell disease); Paul Julius Mobius (1854-1907), of Leipzig,

who described dysthyi'oidism (1886), infantile Kernschwund (1892),

and akinesia algera, and wrote monographs on the physiological

weak-mindedness of women (1900) and the pathology of men of

genius (1889-1904); Hermann Oppenhemi (1858-1919), of Berhn,

who first described amyotonia congenita (1900) and "myohyper-
trophia kymoparalytica" (1914), and is the author of important

treatises on the traumatic neuroses (1889), brain tumors (1896),

cerebral syphilis (1896), myasthenic paralysis (1901) and neurology

(1894), and Max Lewandowsky (1876-1918), of Berhn, editor of a

great handbook of neurology (1911), left unfinished through his

death dining the Great War.
The leading English neurologists of the period were John

Hughlings Jackson (1834-1911), of Yorkshire, who did much to

establish the use of the ophthalmoscope in diagnosing brain dis-

eases (1863), made valuable studies of aphasia (1864), described

1 Arch. f. Psychiat., Ber]., 1878-79, ix, 172.

= Arch. f. Psychiat., Bed., 1875, v, 792; 803.

'Friedreich: Arch. f. path. Anat. (etc.), Berl., 18G3, xxvi, 391; .x.xvii, 1:

1876, Ixviii, 145; Ixx, 140.

4 Ihid., 1881, Ixxxvi, 421-430.

5 Westphal: Arch. f. Psychiat., Berl., 1883, xiv, 87; 767.

6 Westphal: Ibid., 1875, v, 803-834.

'Quincke: Monatsh. f. prakt. Dermat., Hamb. and Leipz., 1882, i,

129-131.

8 Quincke: Berl. kHn. Wochenschr., 1895, xxxii, 889-891.
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uiiilat('r;il coiivulsioiis or .I;icks()ni:ni epilepsy (1875'), and orijii-

ikUimI (he (loctriiu^ of "levels" in the nerxoiis system (IS'JS);

Sir William Hiehanl Gowers (184r)-l!)ir)), of J.ondon, who is wc^U

known for his ticatises on diseases of the spinal cord (1<SS()), in

which he desei'ihed (lowers' tract, (>pil(>psy (18S1), diseases of the

hrain (ISSf)) and the nervous system (1SS()-S), did mucii to sys-

tematize existinji knowledge of these conditions. I lis treatise on

medical ophthalmolojiiy (1897), lieautifuUy illustrated by his own
hand, was of great value in diagnosis. Gowers did good work on

the finer anatomy of the ner-

vous system, described ataxic

paraplegia, introduced the

aluminum cliloride treatment

of tabes and invented the hem-
oglobinonu^ter (1878); Henry
Charkon Bastian (1837-1915),

of Truro, one of the founders

of English neurology, and au-

thor of important books on
thelmun (1882), the paralvses

(1886-93), aphasia (1898),'and

spontaneous generation (1913)

;

SirMctorHorsley ( 1 857-1 9 1 (i)

,

of Kensington, England, who
did admiral)le work on the

physiology of the nervous sys-

tem, the functions of the duct-

less glands, and, with Gow-
ers, was the first to remove
a tumor of the spinal cord

(1888).

In America, George Miller

Beard introduced the concept

of neurasthenia or nervous exhaustion (1869), outhned by Eugene
Bouchut as nervosisme (1860) ; George Huntington described heredi-

tary (Huntington's) chorea (1872); William Alexander Hammond
(1828-1900), once Surgeon-General in the United Stated Army,
made his mark with his Physiological Memoirs (1863), described

athetosis (1873), and wrote a good book on nervous diseases (1871);

Francis Xa\aer Dercum (1856- ), of Philadelphia, described

adiposis dolorosa (1882); Thomas G. Morton described metatar-

salgia (1876); Bernhard Sachs (1858- ), described amaurotic
family idiocy (1887-96), the ocular manifestations of which had

Sir WiUiam Richard Gowers (1845-
1915).

^Jackson: Brit. Med. .Jour., Lond., 1875, i, 773.
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lnH^n noted in 1880 by Waren Tay (Tay-Sachs disease), and wrote

i1k> first American treatise on the nervous diseases of children

(1895); Wharton Sinkler isolated the great toe reflex (1888);

AMlliani F. Milroy, of Omaha, Nebraska, described persistent

hereditary edema of the legs, or "Milroy's disease" (1892); Charles

Karsner Mills (1845- ), of Philadelphia, founded the neuro-

loiiical wards in the Pennsylvania General Hospital (1877), de-

Miibed unilateral progressive ascending paralysis (1900), unilateral

descending ])aralvsis (190()), and macular hemianopsia (1908).

Christian Archil)ald Herter (1865-1910), of Glenville, dm-
iiccticut, author of a study of experimental myehtis (1889) and a

text-book on the diagnosis of

mrvous diseases (1892), was ^ "j

:i ureat promoter of scientific

medicine in America. He
tnimded the Journal of ..^

biological Chemistry (1905),
*

'h

helped to organize the Amer-
ican Society of Biological

( hemists ("l908) and the

Hockefeller Institute (1901),

and estalilished the Herter

lecture foundations at the

Inhns Hopkins and Bellevue.

I lis monographs on chemical

pathology (1902) and on in-

fantilism from chronic intes-

tinal infection (1908) attrac-

ted wide attention.

Charles Loomis Dana
(1852- ), of Woodstock,
Vermont, author of a Texl-

Book of Nervous Diseases

mid Psychiatry (1892), was,

after James Jackson Putnam
1846-1918), of Boston (1891), among the first to differentiate

the primary combined scleroses, described acute transverse mye-
litis with perforating necrosis, lesions of the cortex in chronic

myoclonias, serous meningitis or "wet-brain," has done experi-

mental work on the pineal gland, and proposed resection of the

posterior sjiinal nerve-roots within the dura for pain, athetosis,

and spastic paralysis, which was performed by Robert Abbe
(December 81, 1888).

Silas Weir Mitchell (1830-1914), of Philadelphia, the leading

American neurologist of his time, was a graduate of the Jefferson

Silas Weir Mitchell (1830-1914).
tional Academy of Sciences.'

(Na-

J
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Mtnlical ('(.ll(>ov, Pliihidflpliia (ISoO). In ISol ~)2, he sti;(li(>(l in

Paris and canic ihkIim- llic inlluencr of Claiule Bornard.

In 1S')9, with IImiiiiiioiuI, lie invcstigatcil the Awnw .ukI ordeal ])(»is(>tl^,

roiToviil and vat), and lie was the first, after the Al)l)ate l-'dntaiia and lioii.i-

parto, to investifiate serix'nt venoms (1S7()-S()). Witli I<;(l\vard T. ileielint
he isolated the dilTusihle ^rlohuhns of tlie v(>nonis, his stn(h<'s havinj; an iniji'ii-

tant bearini; vii)on the more recent work of I'Yaser (ISOti), C'ahn(>t.te (iS'.Kii

Preston Kyes (HMLMKf), Flexner and Xofruehi (190'.)). In IStiO, he pointed
out tlie (•(Hirdin.-itiiifi functions of the cerebelhnn, and, witli Morris .1. Lewi>,
demonstrated that tlie knee-jerk can he rei-nforced l)y .sensory slinuilatidii
(ISSli). Durin-r the Civil W.ar, Sin-fieon-Ceneral Ilaniiiiond created six'ci.i!

military hospitals for diseases of the heart, hnijis. and nervous svst em. Mitcli( II

was in charjic of Turner's Lane Hospital, Philadelphia, where he estal)lishe<l !

special ward for nervous i)atients, and Iktc, with C.eorfre lived Morehon-c
(lS29-190r>) and William W. Keen, he made those studies of jrunshot .iikI

other injuries of p(>ripheral nerves (1864) which were afterward (>xpanded in

his important work, on Injuries of Ncri'es and Their Corifiequences (iST'Ji.
This book contains the earliest distinct accounts of ascendiiifj neuritis, the
treatment of neuritis by cold and .splint-rests, the psychology of the amputated
and other data which have been absorbed in the text-books". Mitchell was the
first to describe causalgia (ISti-l), erytlu-omelalgia, or red neuralgia (1S72-7S'),
and postparalytic chorea (1S742), and he was (with William Thomson) tli('

first to emphasize the importance of eye-strain as a cause of headache (1S74'J.
In 1875, iVIitchell introduced a treatment of nervous di.sease l)y [)rolonge(l
rest in bed, with such adjuvants as optimum feeding, massage, and electricit\-,

the .so-called "rest cure," or Weir Mitchell treatment, which is now used ever\-
where. His ideas on the subject were summed uj) in his classical monograph,
Fnl and Blood (1877), which has been translated into French, CJerman, Spanish,
Italian, and Russian. IMitchell was also the first to study the effect of meteor-
ological changes upon traumatic neuralgias, particularly in old amputation
stumps (1877). He made a large number of minor contributions of highly
original character, notably those on ailurophobia, phantom limbs, disorders of
sleep. Wear and Tear (1873) and on freezing his own ulnar nerve. To the
history of medicine he contributed an accurate history of instrumental pre-
cision (1892) and his memorials of Harvey (1907-12).

In the world of letters, as poet and novelist, Mitchell has a

place near Goldsmith and Holmes, not far below Scott and Lamb,
the beloved masters of what Owen Wister calls the "Literature of

Encouragement." In person, even in his demure choice of quaint
phrases, Mitchell was himself a survival of the old-fashioned

American gentleman of colonial type. In sobriety and versatiUty,

he was like some of the great eighteenth century physicians, in

perception of the fine side of Ufe he suggests Turgenieff, in sense of

honor, he was hke Bayard or Colonel Newcome. "Who dares

draw illness as it is," he makes a physician say, yet, as Wister
points out, not Balzac, Flaubert, Maupassant or Zola, "knew
more of evil and sorrow and pain." The tone of his books, says

Wister, "is a lesson and a tonic for an age that is sick and weak
with literary perverts."

1 Amer. Jour. Med. Sc, Phila., 1878, n. s., Ixxvi, 17-36.

2 /5i(/., 1874, Ixviii, 342-3.52.

3 Med. and Surg. Reporter, Phila., 1874, xxxi, 67-71.
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Other innovations in neurology besides thos(^ already mentioned were
the orininid de-^criptions of unilateral i)aralysis with crossed anesthesia by
Brown-Setiuard (ISol), acute ascendinfi i)aralysis by Octave Landry (1859),
congenital cerebral spastic paraplegia bj' William John Little (ISGl), sym-
metrical gangrene by Maurice Raynaud (1862), disease ofjthe crura cerebri

(Weber's syndrome) by Hermann Weber (1862), alcoholic paraplegia by Sir

Samuel Wilks (1868), plexiform neurofibroma {Rankenncuronia) by Paul
von Bruns (1870), myotonia, described in his own person, by JuUus Thomsen
il'^7(')), syringomyelia with tr()])hic disturbances by Augustin-Marie Morvan

I ^s:{). impulsive tic or saltatory s])asm (jum))ing, latah, myriachit) by Georges
tiiUcs de la Tourette (1884), subacute combined degeneration of the spinal cord
(18S4) by Otto Leichtenstern (1884) and Ludwig Lichtheim (1845-1915),
.istasia-abasia by Paul Blocq (1888), jjrogressive interstitial hypertrophic
niuiitis of infants by Joseph-Jules Dejerine (1849-1917) and Jules Sottas
ilMt:]), infantile progressive muscular atrophy by Guido Werdnig (1890-
94) and Johann Hoffmann (1894), meralgia parajsthetica by Max Bernhardt
and Madimir Karlovicli Roth (1895), and amyotonia congenita by Hermann
()pp(niheim (1900), the Guillain-Thaon syndrome (transitional cerebro-spinal

-^ypllilis, 191)9), and progr(>ssive lenticular degeneration by S. A. Kinnear
Wilson (1912), which Gowers had recognized as "tetanoid chorea" (1888)
:md which Frerichs had also described in his treatise on diseases of the liver

(1884). Herpes zoster was first ascribed to a lesion of the spinal ganglia by
Frieih-ich von Bjirensprung (1861-63), and was further localized as an acute
lemorrhagic inflammation of the posterior spinal and cranial ganglia by Henry
Head and A. W. Campbell in 1900. Megrims and all mental disturbances
oming under the description of brain-storms or nerve-storms were described

ly I'^dward Liveing in 1873. The visceral neuroses were investigated by Sir

^litTord AUbutt (1884), and the pathology of the cerebral circulation by Leon-
ird Hill (1896). Aphasia, first described and localized by Bouillaud (1825'),

lofined as "aphemia" bv Broca (1861), has been further studied bv Hughlings
lackson (1866), Carl Wernicke (1874), Adolf Kussmaul (1877), Ludwig
jichtheim (1885), and Pierre Marie (1906), who has contested the part played
n aphasia by Broca's convolution, insisting that the true lesion is a lenticular

one in the left temporoparietal lobe (Wernicke's zone), which is also in dis-

)Ute. Aphemia, anarthria, verbal amnesia, and other phases of the subject
vere elucidated by the late H. C. Bastian (1897-98^), word-blindness (dys-

•xia) was described by Rudolf Berlin (1887), and apraxia (motor asymbolia)

y Hugo Karl Liepmann (1900).

After the time of Pinel and Reil the treatment of the insane

v^ithout mechanical restraints (open-door method) was advanced

y John Conolly (1856) and by the Tukes, of whom Daniel Hack
'uke (1827-95) collaborated with John Charles Bucknill in a

lanual of Psychological Medicine (1858), which played a great

art in its day. Another advocate of the no-restraint system was
Vilhelm Griesinger (1817-68), of Stuttgart, a pupil of Schonlein,

clinical assistant of Wunderlich, and ultimately Romberg's suc-

essor at Berlin (1865-67), who, apart from his work in psychiatry,

' Erich Ebstein points out that cas(>s of aphasia had been described by
m Swieten (1753) and Goethe: Wilhelm Meister, vii, ch. 6, and Wandcrjahre,
. ch. 13 (1796), which had, however, been preceded by the case of Linnjcus

742). Thomas Hood (Phrenol. Tr., 1822, iii) is said to have given a case

ith autopsy before Bouillaud, but the lattcT, who had made 700 by 1848, will

ways be credited with the classical account of the dis(>ase. According to

rousseau, the term "aphasia" was devised by the cel('l)rated Hellenist, Crisa-

lis. See Ebstein, Zeitschr. f. d. ges. Neurol., Berl., 1913, xvii, 58-64.

^ Bastian: Aphasia and Other Speech Defects, London, 1898.
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(lisliiiiiuishcd liimsclf by his early dcsciipt ion of liook-wnrni in-

fection as ""Iroiiical chlorosis" (1S8()), and did iinicli, in ( ici'nijiiw

at least, to elc>ar up the status of lyi)hus, typhoid, relapsing;- and
malarial fevers, in his inono<;raplis on infectious diseases (1857 -()4),

( !i-icsinii(M'"s "Palh()loj>;y and 'ldi('i'ap>- of Psychic Disorders" (1845)

did away with much of |Ih> myslicism of th(> past, gave clear and

unmistakaMc clinicnl ])ictuics liased upon I'ational psychological

analysis, aimed to connect the subject with pathologic anatomy
and advocated the open-door and the psychiatrical clinic. Since

Griesinger's time, the scientific study of insanity has been mainly

in th(^ hands of the Germans.
'i'heodoi' Meynert (183:^-92), of Dresden, professor of n(Mn'ol()a:\

and psychiatry at ^'ienna (1873-92), editor of the Jdhrhiirhcr filr

Psychiatn'c (1889-92), made many investigations of the anatomy
and phj^siolog}^ of the brain (1865-72), described amentia, and

wrote on insanity as "Diseases of the Fore-Brain" (1884).

Carl Wernicke (1848-1905), of Tarnowitz, Upper Silesia, pro-

fessor at lierlin (1885) and Bn^slau (1890), described sensory

aphasia, including alexia and agraphia (1874), diseases of the in-

ternal capsule (1875), acute hemorrhagic polioencephalitis (188 1 1,

and presbyophrenia (1900); wrote treatises on brain diseases

(1881-83) and insanity (1894-1900), and issued a splendid atlas of

the brain (1897-1904).

Emil Kraepelin (1856- ), of Neustrehtz (Mecklenburg),!

professor of psychiatry at Dorpat (1886), Heidelberg (1890) andj

Munich (1903), was the pioneer of experimental psychiatry (18960.t

His Kompendium (1883) and thirty lectures on psychiatry (1901)!

introduced a new and simple classification of insanity, empha-i

sizing the effective, precocious, involutional, katatonic andj

maniacal forms, introducing the concepts "dementia prsecox" andj

"manic depressive insanity," and bringing about many simplifica-i

tions by clever grouping of related varieties. Kraepelin made the|

classical analysis of the fatigue-cure and the classical investigations!

on the psychic effects of alcohol (1883-92), which were continued

by Raymond Dodge and Francis G. Benedict (1915).

Paul Eugen Bleuler (1857- ), of Switzerland, has expanded

Kraepelin's original concept of "dementia prsecox" to include a!

group of "schizophrenias" (1910) which imply many things not <

regarded by Kraepelin, in particular "autism," or the mental lifei

of the individual which is kept apart from the outside world.]

Bleuler also described "relative idiocy" (1914).
\

Adolf Meyer (1866- ), Switzerland, professor of psychi-

atry at the Johns Hopkins University (1910), has also maintained!

1 Kraepelin: Psychol. Arb., Leipz., 1896, i, 1-91.
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the psychogenic origin of dementia prsecox, that it is functional

rather than organic, but this hypothesis is somewhat shaken by the
discovery that Abderhalden's ferment reaction is ()])tained in this

neurosis, incHcatiDti' disoi-dci'cd function of the sexual gonads.
Richard von Krafft-Ebing (1840-1902), of Mannheim, a pupil

of Friedreich and Griesinger, professor at Strassburg (1872), Graz
(1873), and Vienna (1889), wrote the best German work on forensic

psychiatry (1875), also a treatise on psychiatry based upon clinical

experience (1879), and is especially known for his Psychopathia
xe.vudlis (1886), which classifies and describes the various forms
(if sexual inversion and perversion, especially in their medicolegal
relations. Albert Moll is another writer on this theme.

Of English psychiatrists. Sir Thomas Smith Clouston (1840-

1915), late editor of the Journal of Mental Science, wrote a volume
of cHnical lectures on mental diseases (1883), and other treatises;

1 Icnry INIaudsley (1835-1918) was a prolific writer on psychological

themes; Charles Arthur Mercier (1852-1919) is the author of a

text-book (1902), l)ut his most valuable contributions are those on
?riminal responsibility (1905), conduct and its disorders (1911),

M-ime and insanity (1911), and his historical studies of astrology

! 914) and leper houses (1915) ; John Milne Bramwell (1852- ')

las written much on hypnotism; Frederick Walker Mott, editor of

Archives of Neurology, is the author of the Croonian lectures on
he degeneration of the neuron (1900). Mention should be made
)f the psychiatric treatises of the Italians E. Tanzi (1904), and
,. Bianchi (1905) which have been Englished; of the Russians
'. I. Kovalevski (1892), S. S. Korsakoff (1893) and V. M. Bechtereff

1908) and of the Americans, Edward Charles Spitzka (1883),

^>ederick Peterson (1899), Henry J. Berkley (1900), Stewart
^aton (1905) and William A. White (1909). As superintendent of

he Government Hospital for the Insane (1903), editor of the Psy-
hoatialj/tic Revieic, and author of a treatise on mental mechanisms
1911) White has done much for recent psychiatry. With Smith
Cly Jelliffe (1866- ), of New York, editor and translator of

lany things of historic interest and value. White coUaljoratcd in a

reatise on diseases of the nervous system (1915), presenting the

lost advanced views. Henry Mills Kurd (1843- ), professor

f psychiatry (1889-1906) and superintendent of the Johns Hopkins
lospital (1889-1911), is editor of The Institutional Care of the

nmnc in the United States and Canada (1916), which contains his

aluable historj' of American psychiatr3^

New nicthods of psyfho[)ath()l<)fiical investigation were introduccrl by
iibort Sornmer (1899). Psycho-analysis was introduced by .Sigmund Freud
id C. G. .lung (189.3-1909)". General paralysis of the insane was described
^• John Haslam (1798) and Calmeil (1826), moral insanity by James Cowles

J
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I'riclianl (IS:?.")), circular insanity hv .Icaii-Picnc I'alrct (ISfvl), hcbophrciii.i

by K. l\alilt)aiiin (IStili) and llcckcr (1S71), kalatoiiia l)y Karl Kalilhaiiin

(iS74), psycliasthcnia by ricrrc .Janet (I'.HKi), i)rcscnii(' dcnicntia, with

pl;u]Uos in the brain (1911) by Alois Alzheimer (ISd l-l'.)l .")). Alcoholic para-

plejjia, already iioti"d by ,lames Jackson (1S22) and Sir SamiK^l VVilks (iSHSi.

was described as a polyneuritic psychosis by Serf;;iei Korsakoff (1.SS7). llem-

ricii Laehr (IS'iO-liK)")), editor of the AUinimitiv ZcUschrifl fur Psi/chidlni

(ISfiS- ), made valuable directories of the insane asylums of the Ciermanic

countries (lSrv2-S2), an um-ivaled bibliojiraphy of the literature of psychiatry,

neurology, and psycliolopy from 1 loll to ITUi) ( MMM)), and a calendar of psychi-

atry (ISSo) containing, day by day, all the important events connected with

the history of the subject, includin^i the martyroloj^y of physicians and asyliiin

attendants killed bv the homicidal insane. Otto MoukemoUer has written

well on the history nf i)sychiatry (19();3-1()).

The later nineteenth century marks the scientific or parasitic

period of dermatology, in which many cutaneous diseases wctc

directly traced to microscopic organisms, especially under llic

leadership of Sabouruud and Unna.

Hebra's work was completed and extended by his son, Hans von Hebra
(1847- ), of Vienna, who wrote a text-book on skin diseases in relation tn

diseases of the entire organism (1884), described rhinoscleroma (1870) aiui

rhinophyma (1881), and by his pupil, the Hvmgarian Moriz Kaposi (18:;?-

1902), who completed the elder Hebra's text-book, besides writing one of his

own (1879), and described pigmented sarcoma of the skin (1872), diabetic

dermatitis (1876), xeroderma pigmentosum (1882), lymphodermia jierniciosa

(1885), the various forms of lichen ruber (1886-95), and ultimately ]);it He-

bra's impetigo herpetiformis upon a definite footing (1887). Isidor Neumann's
treatise of 1869 was frequently translated and widely read. Dermatology was

also popularized by Sir William James Erasmus Wilson (1809-84), who made
an early reputation with his Dissector's Manual (1838), AnalomisVs Vadi-

mecum. (1840), and anatomical plates, his Diseases of the Skin (1842), derina-

tological Atlas (1847), and his Royal College of Surgeons lectures on derma-

tology (1871-78), particularly by his gift of £5000 for founding a chair of
j

dermatology in the latter institution and the extensive collection of derma-'

tological preparations which he made for the same. Wilson classified cuta-

neous disorders as diseases of the true derma, of the sudoriparous and se-

baceous glands, the hair and follicles, and he was the first to describe derma-

i

titis exfoliativa (1870). The parasitic etiology of skin diseases had been in-

troduced by the Arabians, by Cosimo Bonomo, who described the parasite of I

scabies (1687) ; by John Hunter, who gave a clinical description of the disease;
j

by Wichmann, of Hamburg, who established its parasitic nature (1786); byi

Schcinlein, who described the achorion fungus of favus (1839); by David!

Griiby (1810-98), who described a contagious tinea sycosis or mentagra (por-

,

rigo decalvans or phytoalopecia), due to a fungus (1841-43), and by Carlj

Eichstedt, who established the relation between pitjTiasis versicolor and

'

Microsporon furfur (1846). CIriiby's work received little attention until the!

bacteriologic and parasitologic period when it was taken up by Raymond
Sabouraud (1864), of Paris, who made extensive studies of the different vari-

eties of trichophyton (1894), the etiology of eczema (1899-1900), of pitjTiasis,
'

and the "pellicular alopecias" (1904). Sabouraud did the best work on the

mycotic diseases of the skin. In 1881, Thin had showm that trichophyton is

distinct from ordinary fungi. Eczema marginatum of the groin and axilla

(dhobie itch) has been traced to the Epidermophyton inguinale, pityriasis

versicolor to Microsporon furfur, tropical tinea imbricata to another ring-

worm fungus. Meanwhile extremely valuable work was done on the patho-

logical, bacteriological, and therapeutic side by Paul Gerson Unna (1850-

), of Hamburg, who was severely wounded as a volunteer in the Franco-

Prussian War, and afterward founded a private clinic (1881) and a hospital
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for skin diseases (1SS4) in his native city. He i)uhlisliefl valuable works on the
anatomy (1882) and histo-pathology of the skin (1894) and tlie treatment of

skin diseases (1S08), fouTided the iMorud.shrfIc fiir prakllsclic DniiKdologic
(1SS2) and Drnmdoliigischc Sliiilicn (188()), and edited an international atlas

(1S89; and a histopathological atlas (1894) of skin diseases. Unna, a most
])rolific writer, tleseribed seborrheic eczema (1887-93), the morococci of

eczema (1892-97), the different cocci of faviis (1892-99), phlyctsenosis strep-

tofrenes (1895), pustulosis staphylogenes (1896), described the pathology of

lil)ro.sy (1910), and introduced ichthyol and resorcin (1886), and specially

coated jjills for local absorption in the duodenum (1884).

Among the original descriptions of skin diseases in the modern period

are those of porrigo (1864), dysidrf>sis (1873), and hydroa (1880) by Tilbury
Fox (1836-79), colloid milium by Ernst \\'agner (1866), dermatitis exfoliativa

by Erasmus Wilson (1870), giant urticaria (angioneurotic edema) by John
l/Aws Milton (1876), angiokeratoma by Wyndham Cottle (1877), infantile ex-

Inliative dermatitis by Ritter von Rittershain (1878), neurofibroma by F. D.
\nii Recklinghausen (1882), epidermolysis bullosa by Alfred Goldscheider
1SS2), varicella gangrenosa by Sir Jonathan Hutchinson (1S82), xeroderma
pimnentosum (1882), lymphodermia perniciosa (1885), lichen ruber monili-
Inrniis (iss(j) by Moriz' Kaposi (1837-1902), who also established the definite

>ratus t»f im])etigo herpetiformis (1887), hchen ruber planus (1895), and pem-
jihigus vegetans (1896); erythema elevatum by Judson S. Bury (1888), fol-

licular psorospermosis by Jean Darier (1889), acanthosis nigricans by 8ig-

iiiund Pollitzer and V. Janowsky (1890), angiokeratoma (1891), and porokera-
tosis (1893) by Vittorio Mibelh (1891), hyperkeratosis by Emilio Respighi

(1893), benignant sarcoid by Ca?ser Boeck (1899), chronic atrophic acroderma-
titis by J. Herxheimer and Kuno Hartmann (1902), granulosis rubra nasi by
losef Jadassohn (1901), parapsoriasis by Louis Brocq (1902) and lichen nitidus
!•>• Felix Pinkus (1907). Of Americans, Robert William Taylor described idio-

pathic progressive atrophy of the skin (1876); Louis A. Duhring, dermatitis
herpetiformis (1884); Andrew Rose Robinson, hydrocystoma (1884); Thomas
Caspar Gilchrist, blastomycetic dermatitis (1896); Benjamin R. Schenck,
sporotrichosis (1898); and Jay F. Schamberg, the progressive pigmentary der-

matitis which goes by his name (1900-OP).

The work of Magendie in experimental pharmacology was alily

continued by Alexander Crum Brown and Thomas Richard Fraser,

who first investigated the relation between the chemical constitu-

tion of substances and their i^hj-siological action ("anchoring the

molecules") (1867-), in which they were followed In' Lauder
Brunton and J. T. Cash (1884-92), and by Cash and W. R. Dun-
stan (1893). Friedrich Walter investigated the actions of acids

-ipon the animal organism (1877), Ernst Stadelmann the action of

ilkalics upon metabolism (1890). Admirable text-books on ma-
eria medica and therapeutics were written by such men as Syd-

ley Ringer in England (1869) and H. C. Wood in America (1874),

)oth of whom aimed to estabhsh the status of drugs on the clinical

•ide, while Buchheim, Schmiedeberg, and Binz in Germany, Brim-

on and Cushny in England, have done ])rilliant experimental

\ork on animals. The latter names have l^een particularly as-

ociated with the destructive" and critical pharmacodynamics of

^ For bibliographical references to these diseases see Index Catalogue
>. G. O.), 1912, 2 s., xvii, 150-152.

2Tr. Rov. Hoc. Edinb., 1867-9, xxv, 151-203.
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tlic pn^scnt linu\ the aim of which is to apply a ri<j;<)rous siftino;

})r()i'('ss to tlio vast numhci's of all(\t!;(Hl i-cnKMhcs listed in the vari-

ous formularies and pharmacopeias, on the pi-inciple of "Prove
all thinj;s, hold fast to that which is good." The effect of this

destructive criticism has not only been admirable in nnlucinfj; the

gigantic vegetable materia medica of the past to reasonable pro-

portions, but, in the face of th(> huge outjnit of coal-tar products

by the German chemists, initiated b}' Perkin's discovery of aniline

dyes (1856), it became absolutely necessary. "The period of con-

structive jiharmacology," Cushny declares, "has scarcely dawned"
and he points out that remedies may now "be numerated in units

where they were once counted

in scores." The French clinic-

ians Henri Huchard and Charles

Fiessinger, for instance, have

limited actual drug therapy to

some 20 remedies or groups of

remedies, viz.: opium, mercurw
quinine, nux vomica, digitalis,

arsenic, phosjihorus, ergot, bel-

ladonna, chloral, l)ismuth, the

bromides, the hypnotics, tlic

purgatives, the antiseptics, the

anesthetics, the antipyretics, the
j

nitrites, the sera and vaccines,
i

the animal extracts, each of I

which has a specific therapeutic ,

intention. An International

Conference for the unification of
j

the formulae of heroic remedies !

was held at Brussels in 1902. !

The whole tendency of recent •

pharmacology is in the direction
j

"

of simplification and specificity,

'

but it is rightly contended by the therapeutists of the older school

'

that human beings are not necessarily rabbits and guinea-pigs of

a larger growth, since individual drugs have different effects, not

only upon different animals, but upon different human beings. '

The only final test of the reliability of a drug is at the bedside,
j

The leading pharmacologists of the German school are Rudolf
j

,

Buchheim (1820-79), of Bautzen, professor at Leipzig (1846), I

Dorpat (1849), and Giessen (1867), who published a text-book of

'

materia medica in 1856 and investigated the action of potassium

salts, of purgatives, cod-liver oil, ergot, the mydriatic alkaloids of

the Solanecese, etc. ; his pupil, Oswald Schmiedeberg (1838- ),) ^

Oswald Schmiedeberg (1838- ).
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of Courland, professor at Dorpat (1870) and Strassburg (1872),

who first investigated the action of poisons on the frog's heart (in

Liuhvig's laboratory, 1871), investigated hippuric acid synthesis

in the kidnej'S (1876), discovered sinistrin (1879) and histozyme
(1881), determined the true formula of histamin and nucleic

acitl from Mieseher's posthumous notes (1896), and did a great

amount of critical and experimental work on muscarin (1869),

ferratin (1893), digitalis and other drugs, the tendency of which is

crystallized in his well-known elements of pharmacology (1883);

and Karl Binz (1832-1912), of Bernkastel, a pupil of Virchow and
Frcrichs and professor at Bonn (1868), where he founded the Phar-
macological Institute of the

I'niversity (1869). Binz pub-
lished a text-book on materia

niedica (1866) and lectures on
pharmacology (1884), made ex-

perimental investigations of

the action of quinine, alcohol,

arsenic, the ethereal oils, the

halogen compounds, and the

anesthetics, and wrote an ad-

mirable history of anesthesia

(1896). Hans' Meyer (1853-

), of Insterburg, a pupil

of Ludwig and Schmiedeberg,

professor at Dorpat (1881),

Marburg (1882), and Vienna

(1884), and E. Overton, have
devoted especial attention to

the part played bj^ lipoid sol-

vents in narcosis.

The history of pharmacy
las been exhaustively pre-

sented in the works of F. A.

Fliickiger and Daniel Hanbury (Pharmacographia, 1879), Herman
5chelenz (1904) and A. Tschirch (Pharmacognosie, 1909-14).

Sir Thomas Lauder Brunton (1844-1916), of Roxl)urghshire,

)C0tland, an Edinburgh graduate (1868), who was assistant phys-
cian (1875-97) and full physician (1897-1904) to St. Bartholo-
new's, studied with Briicke, Kiihne and Ludwig, and became a
Qaster in the application of the physiological findings of pharma-
ology to internal medicine.

From the time of his p;raduating dissertation on digitalis (1868), his
'fecial field was the action of drugs on the heart. In 1867 he ascertained that
-^e of arterial pressure is a feature of angina pectoris and recommended the

45

Sir Thomas Lauder Brunton
1916).

(1844-

J
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t>\liil)iti(in of ;niiyl iiitrih- dii physiological urouiids.' lie introduced the vaso-
dilator remedies and, in 1S7 1, einployed raw meat in (iial)etes in order lo

supply a ulyeolytic I'cnneiit, lie i)ractised medicine as a science, interpret inj;

symptoms as altered piiysiology rather lliun us conse(iuences of tli(> end-results
of altered structinc. lie served on the second Cliloroform Commission at

Ily(l(>rnhad (1SS9), was an early and constant advocate of universal physical
and military training; for "preparetlness," was knijihted in I'.KX) and created a

baronet in "I'.IOS.

Personally Bruutoii was tlic "kiiKlly Scot," a luixtuie of

sagacity and simplicity, generous, sportsmanlike, and self-sac-

rificing. He paid all the expense's and salaries of his pharma-
cological laboratory at St. liartholomew's, was a warm personal

friend of Billings, and made princely donations to the Surgeon-

General's Library. His works include the well-recognized and fre-

quently translat(Hl text-book

of pharmacology and therapeu-

tics (1885), the Croonian Lec-

tures upon the relation be-

tween chemical structiu'e and

physiological action (1892), the

popular Lectures on the Actian

of Medicines (1897), mono-
graphs on disorders of diges-

tion (1886), disorders of assimi-

lation (1901), and the therapeu-

tics of the circulation (1908),

and a vast number of individ-

ual papers.

Sir Thomas Richard Fraser

(1841-1920), of Calcutta, In-

dia, a medical graduate of

Edinburgh (1852), where he

succeeded Sir Robert Christi-

son as professor of materia

medica (1877-1917), was one of the pioneers of experimental pharm-

acology^ through his original work on physostigmine f 18(33-7), stro-

phanthus hispidus (1873-95), which he added to the Pharmaco-

poeia, and his investigations of arrow-poisons and serpent venoms.

Arthur Rol^ertson Cushny (1866- ), of Scotland, who has

been professor of pharmacology at Ann Arbor (1893-1905) and in

the University of London (1905), was a pupil of Schmiedelierg,

and his text-book of pharmacology and therapeutics (1899) is

imbued with the spirit of his master. He has done admirable

work on the effects of digitalis on heart-muscle (1912).

Horatio C. Wood (1841-1920), of Philadelphia, professor of

1 Brunton: Lancet, Lond., 1867, ii, 97.

Horatio C. Wood (1841-1920).
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botany (1866-76) and therapeutics (1876-1907), also professor of

nervous diseases (1875-1901) in the University of Pennsylvania,

mafle an important invc^stigation of the i)ath()logy of sunstroke

(1872), wrote a memoir on TJie Fresh-water- Algcc of North Amer-
ica (1872), and a pioneer treatise on therapeutics (1874), in which
the effects of the various drugs upon man in small doses were first

discussed, then of experimentation upon animals, which, with the

(\idence of toxicology, was made the rationale of their use in dis-

ease. This book also contains a standard classification of drugs.

Wood wrote a valuable monograph on fever (1880), investigated

.imyl nitrite (1871), discovered the physiological and therapeutic

pi'operties of hyoscine (1885), introduced atropine to combat the

lall of blood-pressure in shock, and first systematized the treat-

ment of accidents in anesthesia (1890). He was editor of the Phila-

delphia Medical Times (1873-80), the Therapeutic Gazette (1884-

90), the United States Dispensatory (1883-1907), and was author
of a l)ook on nervous diseases (1887).

Hobart Amory Hare (1862- ), of Philadelphia, professor of

therapeutics in the Jefferson Medical College (1891), editor of the

Therapeutic Gazette (1891) and other periodicals, is author of well-

known text-books on therapeutics (1890), diagnosis (1896), and
practice (1907), of monographs on mediastinal disease (1888),

epilepsy (1889) and fever (1890), and is editor of a System of

llierapeutics (1890-1911).

Good original work has been done by Torald Sollmann (1874-

), of Cleveland, Ohio, who has written a noteworth}' text-book

of pharmacology (1917).

John Jacob Abel (1857- ), of Cleveland, Ohio, professor of

pharmacology at the Johns Hopkins University (1893), is editor

of the Journal of Pharmacology and Therapeutics (1909), fii'st

isolated epinephrin (1898) and bufagin (1911), has made valuable

investigations of new substances and devised the methods of

vividiffusion (1912-13) and plasmaphseresis (1914). Among his

pupils, Reid Hunt Is known by his studies on experimental al-

cohoUsm (1907) and the thyroid (1909), L. C. Powntree and J. T.

Geraghty by their discovery of the phenolsulphonephthalein test

in kidney disease (1910), David I. Macht has investigated the

opium alkaloids (1915-16) and other substances. At the Johns

Hopkins, also, Samuel J. Crowe discovered that hexamethylenamin

|(urotropin) is excreted in the cerebrospinal fluid (1909), which led

Ito its extensive use in membranous diseases caused by microor-

ganisms.

The special action of magnesium salts upon tetanus was in-

Ivestigated in America by Samuel James Meltzer and John Auer
f 190^6).

i
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Aiiioufi tlie iiKiny new drugs iiitnidui'rd in recent times are eliloral (IStlO)

by Oscar Licbrcich (isiiS-litOS), aiitii)yrin (Knorr) by Willielin Kileluic (1SS4),

cocaine (as ant^stlictic) by V. K. Anre]) US7',)-S1'), and ('ari Ivoller (I.SS4), salipy-

rin l)y Riedcl (1884), stropliantluis liispidus l)y Sir 'I'lionias li. Fras(>r (1885),

iciitliyol and rcsorcin l)y Paul CicM'son I 'una (188()), salol l)y Marcel von
Nencki (188()), acetanilidc (aiitifel)rine) by Arnold (^'alin and P. P. ll('i)p

(1881)), sulphonal (Hauniann, ISSI) by Alfred Kast (18SS), trionaland tctronal

by Eumon Hauniann and Alfred Kast (18S8), suprarenal extract by (1. Oliver

and E. A. Scliai\>r (bSDt-i)')), eucaine by Merliufj; (IS'.H)), heroiiu- by Dreser

(1898). adrenaline by 'lakauiine (li)()l), veronal (l'.)()4) and proi)onal (1905) by
Euiil Fischer and Joseph von Mcriufr, novocaine by Alfred I'iinhorn (1905),

scarlet red (Biebrichs, 1882) by B. Fischer (190()), bismuth paste by I':nul J.

Bi'ck (1908), pantopon bv Hermaiui Salili (1909), and salvarsan ("G()()") by
Ehrlich (1909).

Enietin, introduced l)y Bardsley, of Manchester, in 1829, as a remedy for

dysentery, was found to l)e amebicidal by Iviward B. Vedder (1910-11) and
its use in amebic dysentery was established clinically by Sir Leonard Rogers
(1912).

Of other therapeutic measure.s, electrotherapy was modernized by Du-
chenne of Boulogne (1847-55), Robert Remak (1855-58), Hugo von Ziemssen
(1857), Moriz Benedikt (1868-75), and Wilhelm lieinrich Erb (1882). Photo-
theraj)}' was advanced by Niels Ryberg Finsen (1860-1904). The first defi-

nite* results of the effect of galvanic electrolysis were obtained in the treatment
of urethral stricture by the Swede, Gustav Crusell (18;i9-), who published a

nionograjih on galvanism in the treatment of local disorders in 1841-43.

Static el(>ctricity was first employcxl at Guy's Hospital by Thomas Addison,
Gelding Bird, and Sir William Gull (1837-52); the double faradic current was
used against uterine diseases and tumors by Georges Apostoli at Paris (1884);
high-frequency currents were introduced by Jacques-Arsene d'Arsonval (1892)
and employed by F. Nagelschmidt in electric thermopenetration (diathermy)
in 1906-8. lonotherapy, suggested by Edison in 1890, was introduced by
Stephan Leduc of Nantes in 1900. The x-rays, discovered by Wilhelm
Conrad Roentgen in 1895, soon became a most reliable aid in diagnosis, and, in

the hands of experts, a useful therapeutic measure, as also radium. Radium
therap}', particularly ultra-penetrating radiation, which rendered its action

potent for neoplasms, without damaging healthy tis.sues, was largely developed
during 1906-19 by Henri Dominici (1867-1919), an Englishman of Corsican
descent.^

The hypodermic syringe was introduced in Europe by Francis Rynd (1845),

Charles-Gabriel Pravaz (1851), and Alexander Wood (1855), and, in America,
by Fordyce Barker (1856) and George Thomson Elliott (1858). Tablet
triturates for this and other purposes were invented and introcluced by Robert
M. Fuller, of Philadelphia, in 1878. Magendie and Gaspard revived experi-

mental intravenous injections of drugs in 1823. G. B. Halford, of Melbourne,
Australia, reintroduced Fontana's injections of ammonia in snake-bite in

1869-73. A. S. Landerer introduced hetol injections in phthisis (1892),

Guido Baccelli injections of quinine in malarial fever (1890) and of corrosive

sublimate in syphilis (1894), and injections of colloidal metals (collargol, etc.)

were introduced by Benno Crede in 1901.
In 1895, Carlo Forlanini (1847-1918) introduced the treatment of phthisis

by artificial pneumothorax, which had been suggested by Carson in 1842, and
was introduced in America by John B. Murphy (1898). The principle of

employing deep alcohol injections in neuralgia was suggested by Pitres and
Vaillard in 1887, and first applied by Karl Schloesser in 1903.

IV. K. Anrep: Pfliiger's Arch., Bonn, 1879, xxi, 47; Vrach, Petrograd,

1884, V, 773.

2 G. S. Crusell: Ueber den Galvanismus als chemisches Heilmittel gegen
ortliche Krankheiten, St. Petersburg, 1841-43.

3 See J. Barcat: Arch. Radiol, and Electrotherapy. Lond., 1920, xxiv,

343-345.
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Hydrotherapy was popularized l)y Max Joseph Oortol and the Silesian

farmer, Xiiicenz Priessnitz (ITOO-lSolj, whose cold packs and outdoor methods
were followed U]) by the Bavarian jiastor Kneipj); by C. Alunde at Clnifen-

berji (iNoU); in Enjjland, by James Manby (iuily at RIalvern (1S42); and, in

the United States, by Russell Thacher Trail (1S44), Joel Shew, and others.

Scientific hydrotherapy is especially associated with the names of Ernst
Brand (1827-97), a practitioner at Stettin, who put Currie's forgotten

cold bath treatment of typhoid fever upon a rehable working basis (1861-

()3), and Wilhelm \\'internitz (1835-1917), of Josefstadt, Bohemia, y)ro-

fessor at Vienna (1881), director of the hydropathic establishment at Kalten-
Ieutg(>ben, and founder of the Bldtter fiir klinischc H ijilrotherapie (1890), who
wrote the best modern treatise on the subject (1877-80), based upon experi-

mental as w(>ll as clinical investigation. Oskar Lassar in Berlin (18S;!) und
Simon Baruch in New York have been the leading propagandists for public

baths within the means of the people in large cities.

In 1834 Victor-Theodore Junod (1809-81) investigated the effects of com-
pressed and rarefied air upon the body and its members, which he applied in

therapy as "hemospasia" or giant-cupping, summarized in his treatise of

1875. This method consisted in the i)roduction of a fainting spell by drawing
the blood from the brain to the foot, a species of blood-letting without letting

blood, the revulsive effects of which were extraordinarily successful in various

diseases.

Dietetics and regimen were advanced by William Banting (1797-1878), of

England, who in his Letter on Corpulence (1863), introduced the cure of obesity

by the general reduction of food, including the exclusion of fats and carbo-
hydrates (1863), by Liebig, Wohler, Beaumont, Moleschott, Pavy, Pavloff,

liubner, Chittenden, and the other investigators of nutrition and metabohsm,
by Boas and Ewald, who introduced t(>st-meals in digestive disorders, by De-
bove, who originated forced feeding in ]ihthisis, and latterly by Carl von Noor-
den, who has made a special study of dietetics in disorders of metabolism and
introduced th(^ oatmeal diet in diabetes. Special treatments of heart disease

were introduced by the larjmgologist Max Joseph Oertel (1835-97), of Dil-

lingen, Bavaria, W'hose method consists in proteid diet with reduction of liquids,

free perspiration, and graduated uphill exercises (1884) and by Theodor Schott
(1852- ), who, at Nauheim, discovered the beneficent effect upon weak
hearts of carbonated baths (1883) combined with slow gymnastics, executed by
the patient and resisted by the operator. The stomach-pump, for the removal
of oy)ium and other poisons (Monro senmdus) was introduced simultaneously
by Edward Jukes and Francis Bush, two English physicians, in 1822. ^ Simple
intul)ation, with lavage, for gastric dilatation from pyloric obstruction, was
introduced by Adolf Kussmaul (1867-69).

The scientific applications of hypnotism were principally studied by Char-
cot and his pupils at the Salpetriere and by the two leaders of the Nancy
school, Ambroise-Auguste Liebeault (1823-1904) in his Le so7nmcil jyroroqne

(18S9) and Therapeutique suggestive (1891) and Hippolyte-Marie Bernheim
(1S40-1919) in De la suggestion dans Vetat Jijipnotique et dans I'etat de veille

(1884) and Hypnotisme, suggestion, psychotJicrapie (1891). These titles show
the general tendency away from hypnotic suggestion and toward mental and
moral suasion or psychotherapy, which was implicit in Charcot's teaching.

Psychotherapy was put upon a definite basis in such works as Paul Dubois'
book on the moral treatment of psychoneuroses (1904), and Isolement et

ps]/ehothcrapie (1904) by Jean Camus and Philippe Pagniez. The treatment of

neurotic persons by moral education became the word of ambition. It was
aj)plied with ability by Rev. Elmwood Worcester and his associate's at the
Emanuel Church at Boston.

1 Bush: London Med. & Phys. Jour., 1822, xlviii, 218-220. Jukes: Ibid.,

384-389. Jukes claims priority of publication, but does not give the .source of

his antecedent paper. His priority is, however, acknowledged by Sir Astley
Cooper (Lancet, Lond., 1823, i, 223), who says that Jukes originally em-
ploved a gum-elastic bottle for suction, the syringe having been .suggest(>d by
Bush.
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( lyninastics for thcraiu'Utic |)iirin)S(>s were iiitrodiicod :is "Swedish inovc-

iiii'iils" l)v I'cr llcnrik Liii^i (177t>-lS:i<») about ISliJ, and liavc latterly Ix'cii

i'lal)orat('d into sucli iiictliods as mccliaiiotlKTapy and kincsitlicrapy, particu-

larly at the Zander Institute. Tiie ^^ospel of life and exercise in tlie open air,

the feelinji that external nature h:us a kindly healing side toward bodily and
mental ills, was implicit in the teachinfis of (ireek medicine, has l)een the

theme of such modern writers a-s'l'Iioreau, Walt Whitman, and .lohn Hurroufihs,

and has been applie(l with success in the treatment of i)lilhisis everywhere and
in nem-asthenic stat(\s, by .). Mailison Taylor and other s])ecialists.

Tlio fouiuler of experimental hygiene was Max von Pettenkofer

(1818-1901), of Lichlcrshoiin, Bavaria, a pupil of Lichifj; and

Bisc'hoff, who became piofossor of "dietotic chenii.stry" at Alniiich

in 1847, and professor of liy-

giene at the same university

(1853), where, under his direc-

tion, the first Hygienic Insti-

tute was opened, in 1875.

Pettenkofer's earlier work, as

we have seen, was in the field

of physiological chemistry and

metabolism.

In 1844 he introduced the well-

known test for bile acids and in

l<S(j3-64, with Voit, he made his

classical investigations of metabo-
lism in respiration. He also inves-

tigated such substances as the sul-

phocyanates in sputum, hippuric

acid, creatin and creatinin. From
1855 on he devoted much attention

to the etiology of cholera and ty-

phoid fever, the spread of which he
attributed to the condition of the

soil and soil-water, latterly oppos-
ing the bacterial theory of infection

to the extent of swallowing a cul-

ture of virulent cholera bacilli at

seventy-four, in order to prove his

thesis. In spite of his somewhat ar-

bitrary views, he all but rid the city

of Munich of typhoid through the

introduction of a proper system of drainage, a subject which frecjuently involved
him in controversy with Virchow. Pettenkofer's most important contribu-
tions to experimental hygiene were his method of estimating carbon dioxide
in air and water (185S), his investigations of the ventilation of dwelling houses

(1858), and the relation of the atmosphere to clothing, habitations and the

soil. He studied the relative advantages of stove and hot air heating, showed
that air can pass through the thickest masonry, and investigated the contami-
nation of the atmosphere from ga,ses deep in the earth. He was ennobled in

1SS3 and became president of the Bavarian Academy of Sciences in 1889.

In 1SS2, Pettenkofer published, with Ziemssen, the Harulhuch der Hygiene, and
he was one of the co-editors of the Zeitschrift fiir Biologie (1865-82) and the

Archil' fiir Hygiene (1883-94). Experimental hygiene, as based upon the

bacterial theory of infection, took a new start with the work of Koch and his

associates in the Hygienic Institute at Berlin.

Perhaps the most important of the earlier treatises on public hygiene'

Max von Pettenkofer (1818-1901).
(Boston Medical Librarv.)
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after the time of Johann Peter Frank were John Robert on's "Medical Police"

(E(linl)uru;h, ISOS-O) ami the treatises of Frangois-Emmanuel Fodere (1822-24)
and Alexandre-.J.-B. I'areiit-Duchatelet (1836), who also wrote; an epoch-
making work on prostitution in the city of Paris (1836). David Hosack, in

1820, wTOte on the medical police of New York City. In the first half of the

century, the .subject was extensively cultivated in France. Various treatises

were written by Molard (1841), Royer-Collard (1843), Bourdon (1844),

Michel Levy (1844-45), Briand (1845), Foy (1845), Boudin (1846), while

Parkes's Manual of 1864 set the pace for later works by L. Hirt ( 1S7()), E. Fazio

(1880-86), G. H. Rohe (1885), Max Rubner (1888), E. Fliigge (1889), J.

Uffelmann (1889-90), W. Prausnitz (1892), L. Mangin (1892), Ferdinand
Hueppe (1899), A. W. Blyth (1900), Charles Harrington (1901), W. T. Sedg-

wick (1902), Josef Rambousek (1906), and M. J. Rosenau (1913). Petten-

kofer's great handbook (1862-94) was followed by similar cooperative works,

edited by Thomas Stephenson and Shirley F. Muri)hy (1892-94), Theodor
Weyl (1893-1901) and Max Rubner (1911). Industrial hygiene was advanced
bv Sir Humphry Davy (1779-1829), who invented the well-known safety lamp
for coal-miners' (ISlo); by Charles Turner Thackrah (1795-1833), of Leeds,

one of Sir Astley Cooper's pupils, who, in liis treati.se of 1832, first investigated

brass-founders' ague, dust diseases, etc.; by Tanquerel des Planches (1809-62),

who wrote an important work on diseases in lead workers (1839) ; by Frangois

Melier, who dealt with the hygiene of tobacco manufacturers (1849) ; by
A.-L.-D. Delpech, who investigated the rubber industry (1863), and, with J.

B. Hillairet, the diseases of chromium manufacturers (1869-76). In Germany,
Ludwig Hirt (1844- ) of Breslau, wrote a monumental four-volume treatise

on occupational diseases (1871-78), which was followed by the Hnndhucher of

H. Eulenburg (187()), H. Albrecht (1894-96) and Th. Weyl (1908). In Eng-
land, Sir Thomas Oliver has paid especial attention to dust diseases, miners'

and live-wire accidents {Dangerous Trades, London, 1902), and Leonard Hill

investigated caisson disease (1912) and the general evils of stuffy atmosphere.
In America, the investigations and reports of George M. Kober (1908-16),

Frerlerick L. Hoffman (1909-16), John B. Andrews (1910-16), and Alice

Hamilton (1911-14) on industrial poisons, William C. Hanson on dust and
fumes (1913) have proved of great value. Important monographs are those of

Josephine Goldmark on industrial fatigue (1912), George M. Price on the

modern factory (1914), W. Gilman Thompson on occupational diseases (1914),

the co-operative treatise on the same subject edited by George M. Kober and
William C. Han.son (1916) and the Industrial Medicine and Surgery of Harry
E. Mock (1919). Rudolf Virchow played an important part in the sanita-

tion and sewage disposal of Berlin (1868-73) and was the originator of the

modern movement for the hygiene and inspection of school-children (1869),

which was ably carried forward by the labors of Edwin Chadwick (1871),

Hermann Ludwig Cohn (1887), and a host of workers. School lunches for

children, first established by Count Rumford, in 1792, were revivefl in the

Caisse des ecoles of a French battalion in Paris in 1849. These became perma-
nent cantines scolaires by law in 1882. Victor Hugo started a school luncheon
movement at Guernsey in 1866. In Germany, the niovement began at Mu-
nich in 1876, and by 1909 was extended to half the cities of the empire. It

began in England in 1902, and in New York City on November 23, 1898.

^

Dental clinics were introduced at Strassburg and Darmstadt in 1902. There
are now 120 in Germany. Food chemistry and the detection of adulterants

was the subject of special treatises by F. C. Knapp (1848), Moleschott (1850),

A. Chevallier ( Dictionnaire, 1850), F. Artmann (1859), E. Reich (1860), J.

Konig (1878), H. Fleck (1882). The sanitation of hospitals was greatly

forwarded in the writings of Florence Nightingale (1859), Lord Lister (1870),

Sir Douglas Galtcm (1893), Sir Henry Burdett (1891-93), and by the lcs.sons

gained in the construction of such fine modern structures as the Johns Hop-
kins Hospital in Baltimore (1889), the Hamburg Eppendorf pavilion (1889),

or the Rudolf Virchow in Berlin (1906). The hygiene of habitations and the

planning of towns is a subject of rec^ent interest among architects and sanitary

1 New York Med. Jour., 1916, ciii, 1037.
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«Mi^iiu'(>rs. Ill 1S7I, Lord Kelvin said tliat Ihcic can bo no proper hyjiionc of

indixir life until "arcliitccturc hccoincs a branch of scientific (Mifiinccrin^:;."'

Public hygiene in lliieland was siiccially advanced l)y Uu* re-

ports of Sir James Phillips Kay-Shuttleworth (1804-77) on the

cotton workers of ]\I;inchester (18;i2), the training of pauper
children (1841) and public education (1852-62); and those of

Thomas Southwood Smith (1788-18()1) to the Poor-Law Com-
missioners (in the physical causes of preventable sickness and
mortality among the poor (1838), by the reports of Sir Edwin
Chadwick (1800-90), on poor-law reform (1834-42), health of

tile lal)oring classes (1842) and cemeteries (1843-55); by Sir John
Simon (181li-in04), whose famous Public Health Report (1887) and
KiKjlish Sanltdri/ Institidions (1890) exerted great influence upon
modern developments and legislation, and by Henry Wyldbore
Rumsey (1809-76), who, during the last forty years of his life, by
sharp criticism, telling evidence before public committees, by his

recommendation of university degrees in state medicine (1865), and
by the effect of his Essays in state medicine (1865) and on the

fallacies of statistics (1875) did yeoman's service in advancing

sanitary legislation. The most important English treatise on

hygiene is the manual of Edmund Alexander Parkes (1819-76),

publishcnl in 18()4, in the preparation of which he was aided by
Lord Sidney Herbert (1810-61), of Lea, who was Secretary for War
at the outbreak of the Crimean War (1854) and chairman of the

Royal Commission on the sanitary conditions of the army and of

military hospitals and barracks. Lord Herbert was in frequent

consultation with Parkes as to the formation of the Army Medical

School at Fort Pitt, Chatham, in 1860, which was transferred to the

Royal Victoria Hospital, Netley, in 1863. It was the friendship of

Lord and Lad}^ Herbert for Florence Nightingale which led to the

latter's passage to Scutari with forty nurses to look after the soldiers

in the Crimean contest. It is said that all the recommendations
made by the South African Royal Commission in 1901 had been

made by Lord Herbert fifty-five years before. His colleague,

Parkes, held the first chair of hygiene in England (at Fort Pitt,

1860), and the Parkes Museum of Hygiene was instituted in his

memory, July 18, 1876, and opened on June 28, 1879. Baron
Mundy, of Menna, called Parkes "the founder and best teacher

of military hygiene in our day, the friend and benefactor of every

soldier."

The epidemiologist, Wilham Budd (1811-80), of North Taun-
ton, Devonshire, described by Tyndall as "a man of the highest

genius," did the best English work of this time in infectious dis-

1 Lord Kelvin: Popular Lectures, London, 1884, ii, 211.
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(>ases. His monograph on typhoid fever (1873) demonstrated
its contagious nature and the different modes of its transmission.

In 18()() h(^ stamped out cholera in Bristol, lowering the mortality

to 29 cases as against 1979 in 1849. His famous recipe for the

rinderpest epidemic of 1866, "a poleaxe and a pit of quickhme,"

was ridiculed but proved to be the true one. George Budd
described an atypical cirrhosis of the liver (without jaundice) from
auto-intoxication (Budd's disease) and Wilham wrote a famous
paper on symmetrical disease (1842). John Snow (1813-58), of

York, a London medical graduate of 1844, first stated the theory

that cholera is water-borne

and taken into the system by
the mouth (1849), in an essay

\\ hich was awarded a prize of

;]U,0()0 francs l^y the Institute

of France. During a severe

London epidemic of cholera in

1854, he told the vestrymen of

St. James that the outbreak

would cease if the handle of

the Broad Street Pump were

removed, which proved to be

the case. In 1841, he devised

a sort of pulmotor for asphyxi-

ated infants and a trocar for

thoracentesis. He was a pio-

neer in anesthesia, having de-

livered the Queen by chloro-

form in 1853 and 1857. The
second edition of his work on

cholera (1852), which contains

a remarkable statement of the

germ theory, cost him £200
and netted him a few shillings.

The leading English medical statist of his time was William

Fair (1807-83), of Kenley, Shropshire, who, at the instance of

( 'liadwick, gave up medical practice to enter the Registrar Gen-

eral's office, in the reports of which he published his classic letters

on the causes of death in England (1839-70). His other valual)le

jiapers were collected in the volume Vital Statistics (1885), with the

exception of his important letter to the Daily News (February 17,

18660, which contains the first statement of "Farr's law," viz., that

the curve of an epidemic at first ascends rapidly, then slopes slowly

\\illiam Farr (1807-83). (Boston Med-
ical Library.)

1 Reprinted by J. Brownlee in Brit. Med. .Jour., Lond., 1915, ii, 250-252.

J
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to a inaxiiniim (o fall more rapidly than if inounlcd. II(> first plot-

tod this curve from th(> sinalli)ox cpidoinic of 1840, and from it he

predicted with success t he earlysubsideiice of the devastatinji; cattle-

plague of 18()5-t). The epidemic curves, subsequently evolved by

Brownlee, Ross and others are usually of the bell-shaped Farr

type (Pearson's class iv). Farr devised the scheme of nomen-

clature and nosology of the Royal College of Physicians, which is

still used in the classification of medical literature and medical

libraries. He edited the British Medical Almanack (1835-39),

which contains his valuable medical chronology, his remarkable

Essay on Prognosis (1838) and his history of the medical pro-

fession in England (1893).

Perhaps the o:irli(>st modern work on statistics was tlie famous Essay
on the Principlr of Population (179S) of Thomtis HobiTt Malthus (17()()-1834),

of Guildford, England, whieh maintains that food-supph' and birth-rate in-

crease in arithmetical and geometrical ratios respectively, so that poverty is

the natural result of increased i)opulation. It has exerted a profound influence

upon the postponement of marriage and the decrease in size of families down
to the present time, although it is erroneous to describe methods of preventing

conception as "Malthusian," ;xs these (originally suggested by Condorcet)
were unequivocallj' condemned by Malthus. Medical statistics were intro-

duced by Louis (1S35). The modern methods of arriving at the mortality

of large cities and other data were blocked out by the Hungarian statistician

Josef von Korosi (1873); the fallacies and other mathematical relations of

vital statistics were studied bv the EngHsh writers, Henry Wyldbore Rumsey
(1875) and Wilham Farr (1885). In America, .John Shaw Billings (1838-

1913) made valuable contributions, particularly in his Cartwright Lectures

(1889) and his special reports on the United States Census. Frederick L.

Hoffman has investigated the statistics of cancer (1915) and other diseases.

The statistical investigations of Jacques Bertillon (1851-1914) on the de-

population of France (1880-19111) have had their efTect upon other countries

in which a falling off of the birth-rate is noticeable. Karl Pearson's work be-

longs to the tw^entieth century. In America, his biometric methods have been

applied with telling effect to vital and medical statistics by John S. Fulton,

Charles B. Davenport and Raymond Pearl.

In the department of medical jurisprudence the treatise of Frangois-

Emmanuel Fodere (1798, 1812) was the standard source of authority in France
in the early part of the century. In Germany, Johann Ludwig Caspar (1796-

1864), of Berlin, acliieved a wide reputation through his works on medical

.statistics and state medicine (182.5-35), judicial postmortems (1851-53), and

his Practical Handbook of Legal Medicine (1856), which remained, for a long

time, unsurpassed for its wealth of facts and sound judgments. The first

treatises in Enghsh were wTitten by the Americans, Theodric Rome-sTi Beck

(1823) and Isaac Ray (1839). William Augustus Guy (181f)-S5) was the first

Engli-sh writer on the subject (1844). Other American treatises of note were

those by Francis Wharton and Moreton Stille (1855), and John Ordronaux

(1869), both of which deal with forensic medicine from the lawyer's point of

view. The four-volume treatise of Witthaus and Becker (1894-96) is a com-

prehensive modern encvclopedia, wTitten by many hands. Heinroth (1825),

Isaac Ray (1839), Krafft-Ebing (1875) and Charles Arthur Mercier (1890)

have dealt with the jurisprudence of insanity, Carl Ferdinand von Arlt with the

medicolegal aspect of injuries of the eye (1875), M.-J.-B. Orfila (1813-15),

Sir Robert Christison (1829), Auguste-Ambroise Tardieu (1867) and Georg

Dragendorff (1868-72) with toxicology, Frank Hastings Hamilton with the

1 J. Bertillon: La depopulation de la France, Paris, 1911.
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jurisprudence of deformities after fractures (1855), and Krafft-Ebino; with
sexual perv(>rsion and inversion (1SS6-7). Theodore Georfz;e Worniley wrote a
sterling work on the microcheniistry of poisons (1867), and Virchow's little

handbook of postmortem technic (1876), was the standard in its day. In recent
times, Paul Brouardel (1837-1906), of Paris, is memorable for a number of

exhaustive monographs of value, in particular, those on death and sudden
death (1895), hanging, strangulation, suffocation and drov.ming (1897) and
infanticide (1897). The ])recipitin test (Bordet-Uhlenhuth) for blood-stains
was introdu('{>(l in 1901,' and the cobra-venom reaction in insanity (Much-
Holtzmann) in 1909.-

From the time of Haller, the study of medical history has been
maiiil\' in the hands of German and French writers.

British scholars, such as Francis Adams (1796-1861), of Banchory, Scot-
land, WiUiam Alexander Greenhill (1814-94), of London, the editor of Syden-
ham, have made valuable translations of the greater Greek and Roman classics;

and delightful books and essays, with the genuine flavor of letters, have been
written by William MaciVIichliel {The Gold Headed Cane, 1827), John Brown

I Ilorce Subsecw(e, 1858), J. Cordy JeafTreson {A Book About Doctors, 1860),
Wilks and Bettany (History of Guy's Hospital, 1892), Sir Benjamin Ward
Richardson (Disciples of ^sculajnus, 1900), particularly by the two Regius
professors. Osier and Allbutt; yet no work on a large scale has been attempted
in Great Britain or America which will measure up with the performances of

Haeser or Daremberg, unless it be Charles Creighton's History of Epidemics in
Britain (1894). Thomas Young's Introduction of Medical Literature (1813),
an unfinished historv of medicine bv Edward Meryon (1861), a very readable
one by Edward T. Withington (1894), the studies of John Flint South (1886),
Sydney Young (1890), and D'Arcy Power (1899) on English surgery, Sir

Clifford AUbutt's studies of medieval science and surgery (1901-05), J. F.
Pa>Tie on Anglo-Saxon medicine (1904), L. M. Griffiths on medical philology
1 1905), Norman Moore on medical education in Great Britain (1908), Ray-
mond Crawfurd on the King's Evil (1911), plague and pestilence (1914),
Charles A. Mercier on astrology in medicine (1914) and leper-houses (1915),
Charles Singer's studies on the history of contagion, microscopy and tropical

medicine, and the illuminating essays of Sir William Osier are among the best
things tliat have been done in England. Up to the present time, American
contributions have been meager in extent. "The best are the essays of Joseph
Meredith Toner, John Call Dalton [CartwTight lectures on the experimental
method (1882) and his Doctrines of the Circulation (18841] and George Jackson
Fisher, the historical survev entitled "A Century of American Medicine"
(1876), the Medical Essays of Oliver Wendell Holmes (1883), Weir Mit-
chell's history of instrumental precision in medicine (1892) and Harvey memo-
rials, James J. Walsh's studies of medieval medicine, the historv of nursing by
Mary Adelaide Nutting and Lavinia L. Dock (1907-12), John G. Curtis's

study of Harvey (191()~) and Henry M. Hurd's history of American psychiatry
(1916). The English translation of Baas by Henry E". Handerson (1837- ),

of Orange, Ohio, preserves the humorous flavor of the original and is doubly
valuable for the superadded material. The earliest American histories of

nedicine were those of Peter Middleton (1769), Robley Dunglison (1872),
ind the short history of Roswell Park (1897); the history of medicine in the
I'liited States has been treated by James Thacher (1828), Francis Randolph
i'ackard (1901) and James Gregorv Mumford (1903); Jewisli medicine bv
harlcs D. Spivak and F. T. Haneman (1904); medical folk-lor(> by Robert
letclier; medical botanists and medical illustrators by Howard A. Kelty.

lUhlenhuth: Deutsche med. Wochenschr., Leipz. & Berl., 1901, xxvii,
>('); 260.

,
2]^Iuch: Centralbl. f. Baktcriol. (etc.), Beil. zu 1. Abt., Jena, 1909, xlii,

8-50.
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William A. Hcidt^l's study of (".reck corpuscular theories (lUlO) is a fine

exauiplc of wliat philoloiiical stu<iy may do for uicdical history.

'I'lic earliest (ieruian work of couseciuence iu tlie iiineteeiitli century was
tlie (iischichU </<r Ihilkinid, of J. V. K. Hecker ( IT'to-lSf)!)) which was fol-

lowed by his collective mouojiraph ou the ^reat ei)id<'uiics of th(> Middle
Afies (ISG")). The most scholarly and tiioroufihjioiuf!; medical history of mod-
ern times wa.s written hv Heim'ich Haeser (1S11-S4), who became jjrofessor of

medicine at Jena (1S;W). (Ireifswald (1S49) and Breslau (1S()2). Haeser was
the son of a music dir(>ctor at Weimar, was brought up. in an atmosphere of

culture and was one of the most learned physicians of liis time. His earlier

works on the history of epidemic diseases (lS3fl-41) and his /iihiiollicra cjn-

(l( »iiograj)hica (1S43), with the valuable Addi.Uunctihi by .lohann (lottlieb

Thierfelder (184)^) demonstrate his tah-nts for close invest ifjat ion. These
came to apt fruition in his Lclirhiirh dir (icscliirhlc dcr Mvdicin und dcr Volks-

kraiikhciliti (lS4o), which, in its third edition (1875-82), had become an un-

rivaled storehouse of knowledfje, wonderfully accurate as to dates and cita-

tions, although naturally th(T(> were a few errors here and there. The third

volume, on the history of ejjidemics, contains original citations of many first-

hand descriptions of disease from the old municipal and monkish chronicles, a

field in which Haeser has been equalled only by SudhofT. Haeser's master-
])iece was followed in (lermany In' the histories of Wunderlich (18.")9), .lohann

Hermann Baas (187<)), .Julius Pagel (189S, 1901-()), and the Vi(-nnese professor,

Max Neuburger (1906), all of them works of solid and sterling character.

Meanwhile, Russian medicine was treated by Wilhelm Michael Richtor (1813-

17), Arabian medicine by Heinrich Ferdinand Wiist(>nfeld (1840), and Karl
Opitz (190C)), the history" of syphilis by Conrad Heinrich Fuchs (1843), .Julius

Rosenbaum (1845), and Iwan l^loch (1901-11), Talmudic gynecology by A. H.
Israels (1845), the history of medieval leprosy by Virchow (18()()-61), German
medicine by Heinrich Rohlfs (1875-82) and August Hirsch" (1893), the history

of therapeutics (1877) and the medical clinic (1889) by tlie Dane .J. .J. Peter-

sen (1840-1912), Viennese medicine (1884) and the history of medical educa-

tion (1889) by Theodor Puschmann (1844-99), Portuguese medicine by M.
Lemos (1891), Thibetan medicine by Heinrich Laufer (1900), cuneiform medi-
cine bv Felix von Oefele (1902), the history of epidemic diseases by Noah Web-
ster (1799, 1802), J. A. F. Ozanam (1817-23), Alfonso Corradi (1865-86) and
C. Creighton (1891-94), the history of plague and cholera by Georg Sticker

(1908-12), Persian medicine by the "Norwegian, Adolf Mauritz Fonahn (1910),

and Jewish medicine by Julius Preuss (1911). Remarkable medical scholars

were .Johann Liidwig Choulant (1791-1861) of Dresden, author of sterling

bibliographies (1828-42) and an unrivalled history of anatomical illustration

(1852); Karl Friedrich Heinrich Marx (1796-1877) of Gottingen, the first

modern to signalize the importance of Leonardo da Vinci in anatomy (1848),

the first to list and classify paintings of medical interest (1861) and author of

Origines contagii (1824-27) and of exhaustive studies of Herophilus (1838),

Blumenbach (1840), Paracelsus (1842), Leibnitz (18,59), Conring (1872),

Paullini (1873) and Schneider (1873); Moritz Steinschneider (1817-1907),

one of the greatest of medical archivists, who catalogued the Oriental MSS. in

the Bodleian, wTote authoritative studies on pseudo-epigraph ic literature

(1862), the Arabic sources of Constantinus Africanus (1866), Donnolo (1868),

Arabian toxicology and quackery (1866), Arabic translations from the Greek

(1891) and crowned his labors with his great work on the Hebrew translations

of the Middle Ages (1893); August Hirsch (1817-92), author of the monu-
mental Handbook of historic-geographic pathology (1860-64); Gurlt, the his-

torian of surgerv; Frohlich, the historian of militarv medicine; Valentin Rose
(1829-1916), cataloguer of the Latin MSS. in the Royal Library at Berlin

(1893-1905) and editor of Aristoteles pseudejngraphicns (1863), Anecdota

groeca et grceco-latina (1864-87), Vitruvius (1867-99), medical Plinv (1875),

Anthimus (1877), Cassius Felix (1879), Theodoras Priscianus (l"882) and

^gidius Corbohensis (1907); Max Hofler (1848-1915), author of a dictionary

of old German medical terms (1899), J. Berendes, the translator of Dioscorides

and Paul of ^Egina; and the medical philologists, Hermann Diels, Johannes

Ilberg and Max Wellmann, now professor of medical history at Berlin (1920).
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Julius Pagel (1851-1912), a busy practitioner of Berlin, who edited Mondeville

(1SS9-92) and Mesne (1893), wrote a history of medicine in 1S97 and issued a

capital biographical lexicon (1900), an encyclopedic history of medicine (1901-

6), and a useful medical chronology (1908). The work of Karl SudhoiY has a

high place in the twentieth century. The ablest medical historian of France

was Charles-Victor Daremberg (1817-72), of Dijon, who edited and translated

Oriba.sius (1851-76), the Four Masters (1854), select works of Hipi)ocrates

(1843)', Galen (1854-56) and Celsus (1859), made original investigations of

Homeric medicine (r865), Hindu medicine (1867), medicine betwei'U Homer
and Hippocrates (1869), and wrote an admirable history of medicine (1870),

which is still consulted. Daremberg was a warm friend of Emile Littre (1801-

81) of Paris, one of the greatest of medical i)hilologists, who was the author of

a huge dictionary of the French language (1863-72), published the finest

modern edition ()f Hippocrates, with parallel French translation (1839-61),

also of Pliny's Natural History (1848-50), reedited Nysten's medical dic-

tionary and wrote many interesting historical essays (1861-81), notably those

on Celsus, Magendie, Cuvier, Buckle, Socrates and Pascal, Gil Bias, the

great epidemics, historical suicides and poisonings, the pest-carriers, spiritism

and the cholera of 1832. Other French contributions of value are the medical

histories of Eugene Bouchut (1873) and Leon Meunier (1911), the studies of

medicine in the Latin poets by Prosper Meniere (1858) and Edmond Dupouy
(1885), Maurice Raynaud's study of medicine in the time of Moliere (1862),

Achille Chereau's histories of French medical journahsm (1867), plague in

Paris (1873), Coitier (1861), Mondeville (1862), Guillotin (1873) and the

library of the Paris Medical Faculty (1878), the splendid memorials of the

Paris'Me(Ucal Faculty by Auguste Corlieu (1896) and Noe Legrand (1911),

Ernest Wickersheimer's study of Renaissance medicine in France (1905) and
Raphael Blanchard's "Epigraphie medicale" (1909-15). The study of medi-

cine in relation to art was inaugurated by Virchow (1861), blocked out in

detail by Marx (1861), placed upon its feet by the extensive work of Charcot

and his pupils and continued in such German works as Hermann Peters'

Ihi- Arzt (1900), Eugen Hollander on medicine in classical painting (1903),

medical caricature and satire (1905) and medicine in the plastic arts (1912),

and Robert MiiUerheim on the lying-in chamber in art (1904) and F. Parkes

Weber on death in art (1910). Medicine in ancient India was treated by Sir

Bhagvat Sin Jee (1896) and August F. R. Hoernle (1907), medicine in Mexico

by Francisco A. Flores (1886-8), medicine in Upper Canada by William

Canniff (1894). Useful biographical dictionaries of medicine are those of

J. A. Dezeimeris (1828-9), Bavle and Thillaye (1855), August Hirsch and
E. Gurlt (1884-8) and Pagel (1900). The notices in the Dictionary of Na-
tional Biography (1885-1912) for English physicians; and for American phys-

icians, James Thacher (1828), S. D. Gross (1861), W. B. Atkinson (1878),

R. F. Stone (1894), Irving A. Watson (1896) and Howard A, Kelly (1912)

are indi.spensable. In Italy, a good history of medicine was wTitten by Fran-

cesco Puccinotti (1850-{)6), the Copenhagen manuscripts of the School of

Salerno were edited by Salvatore De Renzi (Collectio Salernitana, Nai)les,

1S53-59) and Piero Giacosa (1901), De Renzi wrote a five-volume history of

Italian medicine (1844-8), and an excellent history of dentistry was written

hv Vincenzo CJuerini (1909). Treatises on medical geography were written

i)V F. Schnurrer (1813), V. Isensee (1833), Marshall (1832), C. F. Fuchs
(i853), A. Miihry (1856), J. Boudin (1857), A. Hirsch (1860-64), Andrew
Davidson (1892) and Frank G. Clemow (1903). Latterly, Pietro Capparoni
(Rome), Andrea Corsini (Florence), Modestino del Gaizo (Naples), Giuseppe
Albertotti (Padua), and Domenico Barrluzzi (Siena) have done excellent

work in original m(>dico-historical investigation. The chair of medical history

in the Paris Facultv, has been held intermittentlv by Goulin (179.5-9), Cabanas
(1799-1808), Moreau de la Sarthe (1818-22), Daremberg (1870-72), Lorain

(1873-5), Parrot (1876-9), Laboulbene (1879-99) and Menetrier (1820).

The studv of medical history was introduced at Vienna by Romeo Seligmann

(1833), at Berlin by Pagel, at Leipzig by Sudhoff, at Glasgow by Comrie, in

Baltimore by Billings, Welch, Osier and Cordell.

Among "the modern periodicals devoted to medical history are Hecker's
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Littrrnrisclir Annalni il(rii(stiiiinilin ll(llkini(l( (Berlin, IS'ia-Iifi), ('houl.iiit's

Hislorisrli-llti nirischis Jdlirhiirli (Lcip/iji, IS;>S-K)), Jaiiiis, cditiMl by A. W. K.

Th. Ilcnsclu'l (,Hn>sl:ui. lS4f)-S) niul contiimcd at (lotlia (l''^'")l-:i), H. and (J.

Uolilfs' IhiilschiK Archir fiir (iisrhichlc dtr M(<ll:iii mid mcdizinisclic (!in-

iir<ii>hif (L('i|izig, ISTS-S")), Sir Benjamin Ward Uicliardsoir.s Asrlcpiml (Lon-

don. ISS")-!)")), M. Lenios' Arcliims d<i hisloriddii lualiriiKi porlui/iuzd (()i)orti),

1SS7-1M), n. s., 1<)1()-14), the ('(dnlonian Mnlind Joiirnid (dlasfrow, 1S91-

I'.tUi). ('al)anes' ("hrutiujuv nicdictd (Paris, 1S94-11)1:}), Jdnun (Amsterdam,
lS*)t)Tl'.)17), the new series of La France vmlicalc (ed. A. Prieur, Paris, 1900-

l'.)U), tlie AhhamUuncjcn zur Gcschichlc dcr Mcdizin (Breslaii, 19()2-()), tho

Medical Library and 'Historical Journal (Brooklyn and New York, 190:5-7),

whieh had a short-lived snocossor, the /E^^cidapian (Brooklyn, 19()S-9), and

the Archir fiir (irsrhichtc dcr Mcdizin (lieipzig, 1907-17), founded and edited

by Karl Su'dholT. The latter is by far \hc most imi)ortant jx-riodical on tlit;

subject whieh lias yet apptMired, tlie eont(Mits beiiifi (l(>voted exclusively to

orifiinal research. Amcms the monofiraphic .serials are SudhoiT's Hltulicn znr

Hcacliichtc dcr Mcdizin (Leipzig, 1907-1')), Theodor Meyer-St(>ine}r's Jcnacr
mcdizin-hislorische BcUrdge (1912- )

and Vilhelm Maar's Medicinisk-hiato-

ri.sk Smaaskrifter (Copenhagen, 1912-

14). Several medical history societie.?

are now publishinp; transactions, in par-

ticular, the Deutsche C.esellschaft fiir

(leschichte der Mcdizin und der Natur-
wissenschaften at Leipzig {Mitteilun-

gcn, 1902-17), the Charaka Club, New
York (Proceedings, 1902-17), th(> So-

ciete frangaise d'histoh-e dc medeciinc,

Paris (Bulletin, 1903-14), tlie SocietA

italiana della storia critica delle scienze

mediche c natiirali, Rome (Rivisla,

1910-17), the Society of Medical His-

tory of Chicago (Bulletin, 1911-17) and
the Historical Section of the Royal So-

ciety of Medicine of London (Proceed-

ings, 1912-17). The Bulletin of the

Johns Hopkins Hospital (1S90-1917) is

the literary organ of the Hospital His-

torical Club. The Annals of Medical
History (1917-20), edited by Francis R.

Packard, is now the leading American
periodical of the subject. The careful

reviews in the Leipzig Mitleilungen,

under the direction of Sudhoff and Siegmund Glinther, afford a convenient

clearing-house of all recent medico-historical literature.

Emile Littre (1801-81).

Medical lexicography in the nineteenth century made remark-

able advances, both in respect of solid performance and practical

utility, under the inspiration of the p;igantic accomplishment of

Emile Littre (1801-81), whose five-volume dictionary of the French

lanjEjuage (1863-72) set the pace for all modern scholars. The

medical dictionary of Pierre-Hubert Nysten (1810) was, in its

tenth edition (1855), entirely recast and enlarged by Littre and

Charles Robin (1821-85), reaching its 21st edition in 1 905. Nysten

was followed by a swarm of medical dictionaries in all languages,

notably those of A. F. Hecker (1816-22), Robley DungUson (1833),

James Copland (1834-59), R. D. Hoblyn (1835), Otto Roth
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(1878), the New Sydenham Society (Henry Power and L. W.
Sedgwick, 1878-99) J Sir Richard Qiiain (1882), George M. Gould
(1890), J. S. BilHngs (1890), A. L. (larnier and V. Delaniare (1900),

L. LandoLizy and F. Jayle (1902), W. Giittmann (1902), and the

Laroiissc incdical illustre of E. Galtier-Boissiere (1912). In point

of scholarship, the best medical dictionary of American origin is

the fom--volmnc work (1888-93) by Frank Pierce Foster (1841-

1911), which was followed by a number of very practical books in

flexible leather, such as those of W. A. N. Borland (1900), H. W.
Cattell (1910) and Thomas L. Stedman (1911). Of dictionaries of

special terms, we may specify those of Julius Hirschberg for

ophthalmology (1887), Charles Richet for physiology (1895-1907),
Wilhclm Pvoux for embryology, and the Laromse medical de guerre

(Galtier-Boissiere, 1917) for military medicine.

As the modern period has been the great age of medical periodi-

cals, so too it has been the age of medical bibliography.

In the past, Conrad Gesner did something of the kind as early as 1545.
Haller was the leading medical bibUographer of the eighteenth century, and,
in the nineteenth, Young (1813), Haeser (1862), Ploucquet, Forbes, Atkinson,
Watts and others did good work; but the first attempt to give an indexed
author catalogue of an entire period, including the contents of periodicals, was
the Medicinisches Schriftsteller-Lexicon (33 volumes, 1830-45) of the Danish
surgeon, Carl Peter Callisen (1787-1 SG6). As a complete conspectus of the
medical hterature of the last half of the eighteenth century and the first third
of the nineteenth, this production ranks with Haller's as one of the most won-
derful things ever achieved by a single man. It is invaluable for scope and
accuracv. Other works of equal value are the Handbuch der Bucherkunde,
(1S2S) of Ludwig Choulant (1791-1861), which, in its second edition (1841),
is, with the indispensable Additamenta of Julius Rosenbaum (1842), the best
check fist we have of the different editions of the older medical writers. The
Repertorium hibliographicum (1826-28) of Ludwig Hain, with the supplements
of Walter Arthur' Copinger (1895-1902) and Dietrich Reichling (1905-11),
has been the standard catalogue of the incunabula.

The opportunity for a unique bibliography of the entire medical

literature of the world was afforded by the building up of the Li-

brary of the Surgeon-General's OfHce at Washington, which, at the

outbreak of the Civil War, consisted of some 1000 odd volumes and
became, in time, the best medical lil:)rary in the world through

the energy, perserverance, and ability of its principal foundei', John
Shaw Billings (1838-1913), a native of Indiana, who had been a

distinguished army surgeon in the Civil War. In 187G, Billings

published a Spedmen Fasciculus of a combined index catalogue

if authors and subjects, arranged in a single alphabet in dictionary

•rder, and, in 1880, he issued the first volume of the Index Catalogue

if the library, in which he was assisted by Robert Fletcher (1823-

1912), of Bristol, England. This work, the most exhaustive piece

)f medical bibliography ever undertaken, has now reached its

hirty-seventh volume (second series, XXI), and embraces the
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c'ontiMits of :i nuHlical library of over 000,000 items. The selec-

tion of the material and the scientific classification in the first series

(1880-95) were made by Billin<j;s; the careful pioofrcadin^ was

done by Fletcher; both classification ami proofreading^ of the

second series (180ti) were done l)y Fletcher up to the time of his

death (1012). This work, and the Index Medicus, a monthly

bibliography of the world's medical literature, edited in the first

series (1879-99) by Billings and Fletcher, and revived, with

Fletcher as editor-in-chief, by the Carnegie Institution of Wash-
ington, in 1903, are known to all physicians who use medical litera-

John Shaw Billings (1838-1913). (Courtesy of the National Academy of

Sciences.)

ture. Apart from his talents as a medical bibliographer, Billings

was a man of all-round ability, an able operative surgeon in war-

time, an authority on military medicine, public hygiene, sanitary

engineering, statistics and hospital construction, the author of

the most critical account of American medical literature (1876)

and the best history of surgery that has been published in English

(1895) and widely known as the designer of the Johns Hopkins

and other modern hospitals. Altogether, Billings did a giant's

work for the advancement of American medicine. The crown of

his achievement as a civil administrator was the New York Public
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Library, which he planned with his own hands and brought to

its present state of efficiency. Fletcher made many admirable

contributions to anthropology and medical history.

The example set by Billings in the Surgeon-General's Library and its

Index Catalogue gave an enormous impetus to the growth of medical li-

braries in the United States, of which th(>re are now 167 as against ll.S in

Europe. The three largest medical libraries in the world are the Library of

I he Paris Medical Faculty (240,000 volumes, 800,000 pamphlets), the Surgeon-
(Icneral's Library at Washington, D. C. (238,799 volumes, 366,925 pam-
I
)hlets) , and the Library of the Imperial Medico-Military Academy at Petrograd
(180,000 volumes). The Library of the College of Physicians of Philadelphia
(founded 1788) has 101,340 volumes and 89,807 pamphlets, the Library of the
Medical and Chirurgical Faculty of Maryland (founded 1830), 23,000 volumes,
the Library of the New York Academy of Medicine (founded 1846), 100,000
volumes and 85,000 pamphlets. The Boston Medical Library, founded Au-
gust 20, 1875, with Oliver Wendell Holmes as president, James R. Chadwicik
and Edwin H. Brigham as librarians, has some 82,275 volumes, 57,035 pam-
phlets, and is now directed by Dr. John W. Farlow. The Medical Library
Association of the United States and Canada (founded 1898) has been repre-

s.'uted by the periodicals Medical Libraries (1898-1902), edited by Charles D.
Spivak, a short-Uved Bulletin (1902), The Medical Library and Historical

Journal (1903-7), and the present Bulletin of the Medical Library Association

(1911) edited by John Rulu-iih and Miss Marcia C. Noyes.

46
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THE TWENTIETH CENTURY: THE BEGINNINGS OF
ORGANIZED PREVENTIVE MEDICINE

Primitive medicine, with its l<]fryptian and Oriental congeners,

is essentially a phase of anthropology. Greek medicine was science

in the making, with Roman medicine as an offshoot, Byzantium
as a cold-storage plant, and Islam as trayeling agent. The best

side of medieyal medicine was the organization of hospitals, sick

niii'sing, medical legislation and eduction; its reactionary ten-

dencies are mainly of antiquarian interest. The Renaissance

Period marks the birth of anatomy as a science, with a correspond-

ing growth of surgery as a handicraft. The best of seventeenth-

century medicine was purely scientific. Eighteenth-century

medicine was again retrograde in respect of system-making, but

has to its credit the beginnings of pathology, refined diagnosis

(Aiienbrugger), experimental and phj'siological surgery (John

Hunter), and acquires an added social interest in relation to the

founding of preventive medicine (Jenner), and the extension of

public hygiene (Frank). In the nineteenth century, the advance-

ment of science was organized and scientific surgery was created.

The interest of twentieth-centurj^ medicine is again social.

The most noticeable things about recent medicine are the

growth of cooperation and international solidarity, and the fact

that nearly every important advance that has been made is prophy-

lactic, that is, comes within the scope of preventing the occur-

rence, the recurrence, or the spread of the disease. Listerism; the

gifts to mankind of Jenner, Pasteur, Semmelweis, Crede, and

O'Dwy'er; the chemical and bacteriological examination of air,

water, food, soils, and drugs; the purification of sewage; crema-

tion; the hygiene of occupations and habitations; the medical

inspection and care of school-children and factory children; the

Binet-Simon tests; vacation colonies; social surveys and settle-

ment work; the w-ar on the white-slave traffic; the police surveil-

lance of perverts and criminal characters in great cities like Ber-

lin; the Gothenburg method of regulating the hquor traffic; the

revival of the old Greek ideal of athletics and personal hj'giene;

the displacement of the medieval ascetic view of the sexual in-

stinct by the clear-eyed scientific view; the formation of societies

for moral prophylaxis and eugenics; the proposed legal regulation

of marriage and sterilization of degenerate stock; the intensive
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study of alcoholism, the drug habit, syphilis, tuberculosis, and can-

cer ; the use of medical bibliography and statistics to get (extensive

information as to pathological conditions in space and time; the

cooperation of universities, armies, public health services and pri-

vate endowments in preventing tropical or parasitic diseases; in-

ternational congresses; the Geneva Convention; even such things

as Banting, Bertillonage, Esmarch bandages, or sanitary towels

and drinking cups, are all features of preventive medicine or medi-

cine on a grand scale. It is evident that the misapplication of some
of these prophylactic measures might lead to social slavery worse

than that of feudalism, ])ecause, as Emerson said, "The race is

great, the ideal fair, the men whiffling and unsure." In the hands
of corrupt politicians, Johann Peter Franiv's great concept of a

scientific medical police might easily become a stalking horse for

private vindictiveness, in the regulation of marriage, for instance.

As Allbutt has wittily said: "The Greek philosopher, like the mod-
ern socialist, would sacrifice man to the State; the priest would
sacrifice man to the Church; the scientific evolutionist would
sacrifice man to the race."

The tendency in all branches of recent science, even in zoology,

sociology, therapeutics, internal medicine and surgery, has been
to pass out of the descriptive into the experimental stage. The
aim of science to predict and control phenomena is shown in the

apphcation of the equation in Mendel's law to the study of heredity,

in Loeb's proof that the fertilization and development of the em-
bryo is a chemical process, in the consideration of the accessory

chromosome as the determinant of sex, in the conquest of such

diseases as typhoid and yellow fever or hookworm infection, in

'he extravital cultivation and rejuvenation of tissues, in the more
^xact knowledge of diseases of the heart, disorders of the internal

'Ccretions, and diseases due to filterable viruses, and in the recent

[ievelopments of Hunterian or physiological surgery.

:
In 1865,^ the Augustinian Monk Gregor Johann Mendel (1822-

i4), abbot of Briinn, announced the results of certain experiments

)n hyl)ri(lization in peas in the form of a law which shed much
igiit upon inheritance and the origin of species. If we agree to

•(^l)resent the generation of hybrids by the mathematical process

)f squaring, and if a represents the dominant or unchangeable
haracters, and h the recessive or latent characters in the parents,

lien Mendel's law becomes identical with Newton's binomial

hcorem: (a-\-hy^a--\-2ah+b''; in other words, one-half of the

)rogeny will ])reed true to the parental characters (2a6), while the

1 Mondel: Vorsuche iiber Pflanzen-Hybriden, Verhandl. d. naturf. Ver.
T Brunn (1865), 1866, iv, 3-270.
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dtlu'i' half will \)c (li\i(l('(l ('([iiall\ Ix-t ween olTspiin^' posscssiiifj;

only the tlominaiit (a) and the recessive (/>) characters. In sul)-

seciuent generations, th(> hybrid olTsi)rinfi; will hnvd according to

Mendel's law, while the doininants and recessives will breed true

to tluar kinds. For al li^ast thirty-five years this uni(|ue approxi-

mation, printed in an obscure periodical, remained unnoticed, but

in HUH), Hugo de Vries (184S- ), C. Correns, and E. Tschermak
sinndtaneously confirmed Mendel's results in every I'espect, while,

in 1S97, Francis (Jalton had arrived at a statistical "law of hered-

ity," l)ased upon his obserxat ions on the ])edigi"ees of Hassct

hounds. From his experi-

ments with the plant QLno-

thera Lamar ckiana, de

\'ries advanced his "mu-
tation" hypothesis of the

al)rupt or spontaneous ori-

gin of species from those

jx'i'manent, transmissible

variations oi' unit at ions

V i which are to be differenti-

^^^^~ M^ ated from thc^ Darwinian

^C^^" *
. ^ variations of the fluctuat-

tL^ ^Ŝ t^'^^ ^"^' i'iip('''i>iii'i('iit kind.

^Hp^^^^^^^ The artificial production
* "^^^^^^^

of new species in extenso

has been carried out by
Luther Burbank at his

open-air laboratory in Cal-

ifornia. The effect of the

theories of Mendel and de

^"ries upon re(;ent biol-

ogy has been to deprive

Darwin's idea of natural

selection of the supernat-

ural and ethical attributes

which have been read into it by overzealous admirers, but no ex-

periments to date have demonstrated that species originate by mu-
tation alone. The trend of recent opinion is to the effect that the

importance of mutation, which commonly obtains in plants only,

has been somewhat exaggerated. Darwin perhaps overemphasized

the significance of the external factor of environmental stress in

the struggle for existence as originating species by long-continued

(eventually) "natural" selection. Mendel and de \ncs have indi-

cated the internal biochemical forces at work in bringing about the

mathematical permutations and combinations of the determinants

Gregor Johann Mondol (1822-1884).
(Courtesj- of Professor \\'illiam Bateson,
London.)
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in the supposed discontinuous orij^in of species de novo or per saltum.

But whether evokition proceeds by slow gradations or by leaps and
bounds or, what seems most hkely, is capable of both continuous
and discontinuous processes, it is probal)le that the apparently
spontaneous results of saltatory or Mendelian variation had, in

each case, "a long foreground," in the sense of being the end prod-

uct of a complex series of physico-chemical changes. In other

words, Mendelian mutations are probably latent factors or co-

efficients of a given species which crop out occasionally and breed

true to their kind, and, in any case, represent the term and end of

some physico-chemical process. Old Sir Thomas Browne,^ the

first to use the term, said that "mutations, however they began,

depend upon durable foundations, and such as may continue for-

ever," which seems the conclusion of the whole matter. Natui-al

selection and mutation may "explain" the origin of structural

adaptations, so that their transmutations can be verified, if need

be, in the laboratory, but of the origin of organic and functional

adaptations, such as the regeneration of tissues, automatic regula-

tion of form, development of embryos from fractions of the ovum
or by chemical activation (parthenogenesis), these theories tell us

nothing, because the "power of adaptation" which is assigned as a

reason is the very thing we are called upon to account for and ex-

plain. At most, we can only explain adaptation by harking ])ack

to the old Hallerian doctrine of the specialized "irritability" of

individual protoplasmic tissues, which EhrHch has declared to be

one of the most obscure provinces of physiology.

In striking contrast with Mendelism stands the new statistical

science of biometrics, which is the special creation of Francis

(lalton and his brilhant pupil, Karl Pearson flSS?- ), The
theory of probabilities was first applied to sociological phenomena
by the Belgian astronomer and statistician, Adolphe Quetelet

(1796-1874"-), but Galton's Natural Inheritance (1889) introduced

the statistical study of biological variation and inheritance. Pear-

son, an Enghsh barrister, now director of the Laboratory for Na-
tional Eugenics, founded by Galton, has applied the higher mathe-

matics in the most ingenious way to the solution of these problems

and has created a rational school of iatromathematics. His

fascinating volumes on "The Chances of Death" (1897) opened

out many new views as to the meaning of statistics as interpreted

by algebraic curves, the significance of correlations, and the use

' Psoudodoxia Epidomica, Book vi, cli. x, "Of tho Blackness of Ncfiroos"

Bohn's ed., v. ii, p. 188), cited by Punnctt.

-Quotolct: Sur rhommo, Brussels, lS3(i; Lettro . . . sur la theorie

des probabilites ajipliqiiee aux sciences morales et sociales, Brussels, 1846;
Loi de periodicite, Brussels, 1870, etc.



7'2() lllsroiiV OF MKDK'INE

(»f tlu< saino in ohtainiii*:; accurals data as to i\\o liiddcii causes of

l)iol(),<;ical and social pluMioiiuMia wliicli (taunot. themselves he meas-
ured (luantitativel}'. (ialtoii used the term "regression" to indi-

cate the extent to which an average biological unit is more like the
mean or mediocre level of the gen(M-al sto(;k than like its parent.

By corr(>lation, Pearson means th(> logical oi:»p<)sit(>, viz., the extent

to which the offspring is more like its jxirents than lik(! the average
unit of the si)ecies. If parent and offspring are exactly ahke, in

respect of the quality under investigation, the correlation curve
will be a line making an angle of 45° with the ahscissie or the ordi-

nates. If the filial (juality exists to a lesser degree than the paren-
tal, the curve will have a mon^ insignificant slope, the degree of

slope ("correlation-coefficient") being the tangent of the angle

made with the horizontal. If there is no correlation, the curve will

be a horizontal line. By this means, Pearson has brought out
many new facts and bionomic theorems, particularly in the jour-

nal Biometrika} For example, he has shown that, in the case of

tuberculosis, it is not the disease but the diathesis which is in-

herited, not the seed but the soil; that there is no neurotic inherit-

ance from alcoholic parentage unless the stock itself be neurotic;

that the death-rate from disease is selective in a large percentage of

cases, and that a higher infantile death-rate implies the survival

of a stronger and more enduring stock. There is a definite ten-

dency in nature to handicap the first-born, who are weaker than
subsequent offspring. Pearson maintains that "to make the

first-born 50 per cent, instead of something less than 22 per cent,

of the whole number of births," spells degeneracy. ^ Pearson be-

heves that the improvements of medical science and the tendency
of nature to insure the survival of the fittest are diametrically

opposing forces, and he contends, e. g., from the surprising fer-

tility of successive generations of achondroplasic dwarfs, that the

humane tendency of modern medicine to preserve the diseased

and deformed is not only detrimental to the human species, but
can only be set off or obviated by preventing these defectives from
breeding their kind. He has indicated how Galton's law of

ancestral inheritance can be improved upon by selective breeding,

so that regression, the tendency to revert to a mediocre average,
wdll in a few generations be hardly sensible. He claims that tall

women procreate faster than small women, that dark-eyed people

are more fertile than the light-eyed, and has estabhshed the law of

"assortative mating," in virtue of which human beings, in most
cases, mate, not as usually beUeved, with their opposites in stature,

1 Founded, in 1901, by W. F. R. Weldon, Francis Gallon and himself.

2 Pearson: On the Handicapping of the First-born, London, 1914, p. 66.
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complexion, etc., but with their own kind. In this respect, he

finds that husband and wife are more nearly alike than uncle and

niece or first cousins, in accordance with the French proverb, Les

epoux se ressemblent. The inference is that, according to Galton's

law, the strong tend to perpetuate and strengthen their kind by

mating, biologically speaking, in their own class. Similarly, it is

held that a greater amount of high-grade abihty could be produced

by selective breeding, since "the average genius we meet is more

hkely to be an exceptional variation of a mediocre stock than a

common variation of an exceptional stock. This accounts for

the fact that the sons of geniuses are often so disappointing."

These theories of Galton and Pearson have met with no httle

opposition, not because they are incorrect, but because, as already

stated, Darwinism has often a brutaHzing effect upon shallow

minds, who take theories too literally. According to Weismann's

theory, acquired characters are not inherited, and the finest moral

or mental traits in the parents will not benefit the offspring unless

they have the right start in hfe. Oliver Twist may go to the bad

in a den of thieves, and Bill Sykes may have it in him to steal and

murder, even with the most careful upbringing. That conduct is

reaction to stimuh, that morahty is always an inhibition, showing,

at least, the importance of "early training" (euthenics), was

sensed by the broad-minded Goethe, who declared himself capable

of committing any crime. "The environment of today is the

heredity of tomorrow" (Tredgold). The studies of the Jukes

family by R. L. Dugdale (1877), the Hill Folk, and the Nams show

one side of the shield, Galton's investigations of talented famihes

the other, the record of the Kallikak family by H. H. Goddard

(1915) and A. H. Estabrook's summary of The Jukes in 1915^ both

sides. In 130 years the five Jukes sisters produced 2094 descend-

ants, 1258 living in 1915, of whom half were feeble-minded, shift-

less and immoral, the other half, mentally and emotionally normal,

rising or sinking in the social scale according to the reaction of

environment. Estabrook's findings show that consanguineous

marriages of defectives produce defectives, that licentiousness is

hereditary, pauperism and crime resultants of feeble-mindedness,

change of environment beneficial to degenerate stock and that

sterilization of defectives would interfere less with personal

liberty than custodial care. Thus nature cares nothing for the

ways of man, but takes care of her own, be they lewd, thievish,

murderous, or even feeble-minded, provided they are sufficiently

well-sexed to propagate their kind. As passive agents of social

degeneracy, the feeble-minded are as potent as the aggressively

1 A. H. Estabrook: The Jukes in 1915, Washington, 1916.
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criminal. "A floa is as untaincablo as ;i hyena."' The work of

Batoson, Punnett, of diaries B. Davenport and the experts at

the Cold Spriiifz; Harbor Station (orjj;anized 1010), bears out the

IMendelian axiom that, as the individuality of a living organism
is established by the ))resence or abs(>nce of certain biolojrical de-

terminants, so qualities may be inhei'ited, but not their absence.

As brown eyes are due to the presence, blue eyes to the absence,

of a certain pigment in the iris, as dancing mice differ from normal
mice in lacking ])art of the internal ear, so brachydactyly (short

fingers), jiresenile cataract, keratosis, xanthoma, hypotrichosis

congenita, diabetes insipidus, night-bUndness, and Huntington's
chorea indicate the presence of certain factors in the germ-plasm
which may interdict the union of two such abnormals; but al-

binism, deaf-mutism, retinitis pigmentosa, congenital imbecility,

and the tendency to respiratory and neurotic disorders are due to

an inherent lack of something which may be supplemented by
judicious cross-breeding with sound stock,^ although Pearson con-

tends that it is a waste of good material to employ sound stock for

this purpose. Hence consanguineous marriages are not neces-

sarily bad if both units be sound. Nature's tendency to revert

to the mediocre level of the common stock, to Walt Whitman's
"divine average," will make the average a very low level indeed

if it proceeds downward from poor or faulty material to start with.

It is a well-ascertained fact that the thoroughbred animal, with

generations of biologically desirable ancestors behind him, is pre-

potent over the normal animal. But actual selection is often in-

fluenced by the bizarre caprices of "the unstable heart of man,"
and while individual propagandism could be made extremely

effective, social control would be difficult of accomplishment with-

out tyrannous espionage and surveillance. In the lower strata

of society, marriage laws may not prevent ' illegitimacy or incest,

vasectomy is dubious,^ and selective pure-line breeding, with-

out some striking quality to start with, might only result in a

race of negative prigs. "A far more effective means of restrict-

ing bad germ-plasm than placing elaborate marriage laws upon
our statute-books is to educate the public sentiment and to foster a

' R. W. Emerson: The point is well brought out in Mrs. Finlayson's
study of the Dack Family, as an example of nature's power of perpetuating
hereditary lack of emotional control (Eugenics Record Office, Bull. No. 15,

Cold Sprmg Harbor, 1916).

^C. B. Davenport: Eugenics, New York, 1910; Heredity (etc.). New
York, 1911, -passim.

^ The undesiral)le tendencies of mutilated or eunuchoid individuals, let

loose upon society, are well known in the Orient and are frequently empha-
sized in the foot-notes of Sir Richard Burton's Arabian Nights.
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public eugenic conscience in the :il)sence of which the safeguards

of the law must forever be largely without avail" (Walter).

Much time and energy have been expended in the long-standing

controversy between materialists and vitalists. The trend of all

recent biological, and especially i)liysiological thinking has been

away from vitalism, because, like other forms of intellectual com-
placency, it only drives tlu^ subject into a blind alley and side-

tracks the chances of further investigation. The materialist, who
i(\gards the living cell as a physicochemical unit, furnished with a

ci'nter of oxidation (nucleus) and bounded by a semipermeable

membrane, its physiological processes being looked upon as re-

sultants of mechanical, physical and chemical laws, at least offers

something which can be tried out experimentally to its last conse-

quences. The vitalist has nothing to offer except sterile phrases

like the "entelechies" of Driesch,^ which only beg the question.

Outside the lal^oratory, and in our secret hearts, all of us are

vitalists, in so far as we recognize the limitations and fallibilit>'

of the human mind in the face of seemingly insoluble problems.

But digestion, metaboUsm, growth and immunity have been

imitated in test-tubes and Loeb has produced fatherless frogs

from the unfertilized ovum. Even the trillion or more isomeric

ompovmds which (Al^derhalden calculates) may be formed in

intracellular metabolism from the linkage of fifteen amino-acids

will not daunt some master mind of the future, for Nature's

ways are usually found to be simpler than man's interpretation of

:hem. In the laboratory, vitalism would seem to be on its last

egs, for the aim of science is not to "explain" biological phenom-
ma, in the last analysis, but, as Karl Pearson says, to interpret

)iological investigations in the "conceptual shorthand of physics

md chemistry." Even the regeneration of sulistance and regula-

ion of form in autogenous bone-grafts prol^ably depend, in the

;ist analysis, upon some subtle chemical likeness. Carrel's ex-

)eriment of making the excised viscera functionate extravitally

or a definite time goes to show that, even in the higher animals,

ho separate organs have a mechanical autonomy of their own.
'lun'e appear to be configurated phases of protoplasm wliich lie

i(>tween plants, with a limited number of mechanical degrees of

'•(>odom, and animals, with an unlimited number, and also phases

Inch, as King puts it, "are neither alive nor dead but between the

^ Driesch defines an entelechy as a non-spatial, non-perceptual agent which
in suspend or modify' physiological processes at will, so that two absolutely
lentical systems may, if alive, behave differently und<>r absolut(>ly itlcMitical

)nditions (biological indeterminism). But he admits that he can i)roducc no
camples to prove his case and that his doctrine does not apply to actual ex-

Jriment. As Jennings saj's, "he maintains in gi'ueral what he denies in par-
cular," which, of course, pulverizes his theory.
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t\\"(K" 'riu' ()iil\- tru(> ciMlcrion of death is the tlu'rinotlyiuimic,

in which the suhstaiict" is itMhiccd, as Willard (5il)l)s .said, to a

"pliasi* of (Hssipatcnl ('iuM<iy," c. ,7., lias hocoiiK^ an inert mass,

incapable of spontaneous chanpje, because its free enerf;v or chem-
ical potentiality is practically ////. Accordinji to physicochemical

theory, an unfertilizeil ovum, a senile Paramecium, an encysted

umcba or an inactivated pathogenit^ bacillus arc all in a temporarily

insulated or "adial)atic" state, in which energy can neither <fo in

nor out of them; and such "storehouses of energy" i)egin to func-

tionate only when subjected to the catalytic influence of external

physicochemical agencies, which stimulate their surface energies.

Examples of these phenomena are found in the expernnents of

Maupas and Calkins on the chemical rejuvenation of i)r()t()zoa

and of Loel) on the chemical activation of the ovum.
Jacques Loeb (1859- ), a medical graduate of Stra.ssburg

(1884), who has been professor of biology and physiology at Bryn
Mawr (1892-1900), University of Chicago (1900-1902), Ihiiver.sity

of California (1902-1910), and is now head of the department of

experimental biology in the Rockefeller Institute, has been a

l)rilliant investigator in many branches of physiology, but his

most characteristic work is that upon the dynamic or chemody-

namic theory of living processes. In his w^ork on the pliysiology

of the brain, he made original researches on the chain reflexes, and

overthrew Munk's position that the Ilolandic area is made up of

cellular "sensory spheres," by showing that the particular paralysis

occasioned by each cortical excision will be abolished as soon as the

wound is healed. He was one of the first to settle the question:

of what order of magnitude is the smallest particle that can show

all the phenomena of life? (1893^ and the experiments made by

himself and pupils upon temperature coefficients have established

other important criteria of physiological processes. He has made
extensive investigations of the effects of electrolytic, thermal, and

radiant energy upon living matter, and he founded the theory of

"tropisms" (1889') as the basis of the psychology of the lower

forms of life, purely mechanical and chemical data displacing the

old theory of purposeful instinctive reactions. Even for the higher

forms, his main position is that all actions of fundamental impor-

tance are instinctive, and have nothing to do with states of con-

sciousness, and even these may have a chemical basis. In 1899

he caused the unfertilized eggs of the sea-urchin to develop into

the swimming larvae by treating them with hypertonic sea water

(i. e., in which the concentration has been raised by the addition of

1 Loeb: .\rch. f. d. ges. Physiol., Bonn, 1894-95, lix, 379-394.

- Der Heliotropismus cler Thiere, Wiirzburg, 1890, and later publications.
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salt or sugar). Similar results had been published by Tichomiroff
(188(5), who claimed to have developed unfertilized silkworm eggs
by rubbing them gently with a brush or In- temporary inunersion
in concentrated sulphuric acid. Bataillon got similar effects by
needle-punctures (1911). Loeb carried his imitation of normal
fertilization further by a preliminary treatment with butyric acid,

producing an artificial fertilization membrane with complete de-
veloi)nient, following inunersion of the eggs in a hypertonic solu-

tion before returning them to normal sea water. The formation
of the membrane is supposed to accelerate oxidation, which Loeb
regards as the criterion of a living process. He has further shown
that the ovum has a selective, specific activating influence on the
spermatozoon. In 1916, Loeb stated that he had seven male
parthenogenetic (fatherless) frogs (Rana pipiens), over a year old,

produced by the Bataillon method of pricking the unfertihzed egg.^

Thus the ovum can be activated just as a protozoon can be re-

juvenated or an asphyxiated })ody resuscitated, by purely physico-
chemical means, although the result is an organism whose somatic
cells lack one-half the normal number of chromosomes.

In 1902, Clarence Erwin McClung stated that the accessory

chromosome, which Henking and Montgomery had located in

ccitain spermatozoa, is the determinant of sex.- In McClung's
\ icw, each animal produces two kinds of spermatozoa in equal
proportions, one set of which possesses the accessory chromosome.
I'his has l)een found to be true of many animals l\y Edmund B.
W ilson, who holds that all unfertilized eggs contain a sex chromo-
-<uiie, and that, after fertilization, those which accjuire two by the

piocess produce females, those which remain with one only, males.

This has been confirmed by T. H. Morgan, who has shown that
111 organisms like plant-lice, in which fertilized eggs produce fe-

males only, the egg is always fertilized l)y spermatozoa containing
ill accessory chromosome, because the other kind cannot live to

iiaturity. Twins developed from cells with the same number of

iccessory chromosomes always have the same sex. Hence, as
LdcI) says, "it is impossible to influence the sex of a developing
'iiil)ryo by external influences." Morgan's experiments on scx-

imited inheritance in Drosoi)hila indicate that the accessory
•hromosomes are also the transmitters of the hereditary qualities

\ hich predominate in each sex. All these experiments tend to do
I way with the untenal)le theories of sex determination which have
K'cn advanced in the past.

Two features of recent physiology may be especially signahzed,

1 Loeb: Proc. Nat. Acad. Sc, Wash., 1916, ii, 314.

^McCluns: Biol. Bull., Bost., 1902. iii, 4.3-84.



732 HIsrOHY OK AIKDK INK

the iloi'trine of tlio hormoiu's and the application of advanced in-

strumental methods in the study of diseases of the heart. In

1002, WiUiam M. BayHss and I'irnest H. Starling aiinouncied to

th(> Koyal Soeiely that tlie secretion of pancreatic juice wliich is

caused by introthiction of acid into the (hiodenum is not a local

reHcx/ but is produced by a substance (secretin) thrown out from

the intestinal mucous membrane under the influence of the acid

and carried thence by the ])lo()d-stream to the fj;lands, as shown by
experiment. Pavloff's subs(>quent discovery of enterokinase con-

firmed the views of Bayliss and Starling and the latter have de-

veloped the theory of the chemical control of the body by means of

"hormones" or chemical messengers, which pass from the organs

and glands ])y the blood-channels to other parts of the body. This

theory had already been advanced, qua theory, by Bord(;u in the

eighteenth century; the idea was inherent in Darwin's "pangen-

esis," and it has been admirably adapted to explain the many
clinical phenomena produced by disturbances of the ductless

glands, and the general theory of treatment by animal extracts.

In 1903, Charles E. de M. Sajous (1852- ), of Philadelphia,

published a system of medicine based upon the internal secretions

in which the suprarenal, pituitary, and thyroid bodies are held to

control the immunizing mechanism of the body. The old notion

of "diathetic diseases" is now giving place to the more definite

concept of disorders of metabolism, many (perhaps all) of which

are bound up with some houleversement of hormonic equilibrium

or some disturbance of function in the ductless glands. Operative

surgery has played the most important part in working out the

physiology and pathology of these glands, a branch of internal

medicine which has, indeed, been almost entirely developed by

scientific experimentation.

The starting-point of the doctrine of internal secretions was Claude
Bernard's work on the glycogenic function (1848-57) and Addison's account
of disease of the suprarenal capsules (1849-55). The former was thrown
into striking relief through von Mcring and Minkowski's experimental produc-
tion of diabetes by excision of the pancreas (18S9) and the later stuflies of E. L.

Opie (1901), SsobolefT (1902), and W. G. MacCallum (1909), showing that the

presumable source of this pancreatic glycosuria is in the islands of Langer-

hans. Addison's description of the suprarenal syndrome led Brown-Sequard
to excise the adrenals in 1856, reproducing fatal symptoms resembling Addi-
son's disease, and his result was repeatedly confirmed by Tizzoni (1886-89).

Abelous and Langlois (1891-93), Schafer, and others. In 1894-95, Oliver and

Schafer found that injection of the watery extract of the suprarenal gland into

the blood produced marked slowing of the heart and rise of blood-pres.sure.

The active principle was obtained in crystalline form by Jokichi Takamine in

1901. The description of hyperthjToidism or exr)phthalmic goiter by Parry

' This phenomenon had been ascribed by Pavloff and his pupils to an

"acid reflex," proceeding by a reflex arc of which the vagus was regarded as

the efferent nerve.
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(1786), Graves (1S35), and Basedow (1840), and of hypothyroidism or myxede-
ma by Curhng (1850), Chill (1875) and Ord (1877), emphasized the mysterious
importance of the thyroid gland, which was excised with fatal results (in the
(lug) by the Cleneva physiologist, Moritz Schiff, in 1856. In 1882, Reverdin
of Geneva produced experimental myxedema by total or partial thyroidec-
tomy antl, in 188:i, Theodor Kocher of Bern reported that 30 out of 100 thy-
roidectomies were followed by a "cachexia struniipriva." In 1884, 8chiff
jiroduced 60 cases of fatal excision in dogs, antl pointed out that the animals
could be saved by a previous graft of part of the glands, which led Murray
iiid Howitz to the treatment of myxedema with thyroid extract, with wonder-
tiiily successful results. Horsley's observations on monkeys and the collec-

tive investigations of Sir Felix Semon showed that cretinism, myxedema, and
cachexia thyreo-strimiipriva are one and the same. The part played by the
internal secretion was first pointed out by Schiff, and the isolation of iodo-
tliyrin by Baumann, in 1896, indicated its relation to iodine metabolism. In
l'.t06, Erwin Payr transjjlanted a bit of thyroid from a woman to the spleen of

In r myxedematous daughter, with successful result. The parathyroid glands
were described by Ivar Sandstrom in 1880 and, in 1891, Eugene Gley showed
that negative thyroidectomies in certain animals would be rendered speedily
fatal if the four parathyroids were also removed. Tliis was confirmed by
Vassale and (ienerali (1896). Transplantation of the parathyroids was then
es.sayed by von Eiselsberg (1892), Leischner (1907), and W. S. Halsted (1909),
and it was showm that tetany will be produced if a transplanted gland is re-

moved and per contra that the tetanic spasms will disappear aft(>r injecting the
sahne extract of the gland or after parathyroid feeding or transplantation.
Halsted, in 1906, treated tetany successfully by administration of the para-
tliyroids of beeves. In 1908, W. G. MacCallum and C. Voegtlin showed that
I vliibition of calcium salts will remove tetany, even in man, wliich seems to
connect the parathyroids with calcium metabolism. The function of the
thymus gland was first investigated by Friedleben (1858), but the effects of its

exci.sion or of the injection of its extracts are still obscure. Felix Platter (1614)
and Kopp (1830) described early cases of thymus death in infants. The status
l\inphaticus was first sketched out by Richard Bright (1838) and more fully

described by Paltauf (1889). Henderson got retarded atrophy of the gland on
castration (1904), and Paton found that thymectomy increases the growth of
the testes. The first experiment in physiological surgery upon human beings
was made by the gynecologist, Robert Battey, who excised the normal healthy
ovaries for the relief of neurotic and non-menstruating women in 1872. The
rationale of this operation, in relation to a supposed internal secretion from a
^[H'cialized set of ovarian cells, has since been justified in many remarkable
\\ays, particularly in osteomalacia and by the experiments of Starling and
I.ane-Claypon, which show that section of the mammary nerves or of the spinal
c(ird in rabbits floes not produce the inhibitory effect of Battey's operation
ui)on pregnancy or lactation. The relation of the Leydig cells in the testis to
internal secretion is sub judice, the most significant experiments so far being
those of Brown-Sequard (1889-91) and Pochl (1896-7) upon the injection of
testicular extracts. In the last twenty years, much attention has been paid
the pituitary body. Fatal excisions of the gland in animals had been made by
Marinesco (1892), Va.ssale and Secchi (1894), and others, but Nicholas Paul-
esco of Bucharest was the first to point out that removal of the anterior lobe is

fatal and removal of the posterior lobe negative (1908). Meanwhile Mohr
liad described obesity with i)ituitary tumor (1840), Pierre Marie had shown the
rel;itionof the pituitary to acromegaly and gigantism (188()), Fnihlich descrilx-d
pituitary tumor with obesity and sexual infantilism (1901), and Harvey Cash-
ing and his associates at the Johns Hopkins Hosj)ital actually j)roduced an
xperimental pathologic reversion to the Frohlich syndrom(> by oartial ex-
ision of the anterior lobe in adult dogs (1908). Gushing has shown that the
interior lobe secretion influences normal growth and sexual development,
uhile the posterior lobe has to do with metabolism of carbohydrates and fats,

he high tolerance of sugars in posterior lobe insufficiency yielding to treat-
nent with pituitary extract. Gushing and his pupils have also shown the re-

ation of the hypophysis to diabetes insipidus (1912) and hibernation (1913).
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That the internal st-crctioiis cnntrol the ciiiili^Jiuratidn i)f the body :iH(i arc
tlu^ activators of ciiiotioii is ciiipluisizcd in tlic writings of W. H. Cannon
(1914-l(i), (i. W. Oilo (11)15), I.. V. Barker, and otlicrs.

The (loctriiu^ of (lie correlation of the dil'lerent internal secre-

tions has been espcH-ially emphasized by the Viennese clinicians,

Hans Eppinger, A\'. Falta, and C. Riidingcr (1908-9). l*]pi)inp;cr

and Leo Hess' have also applied the ideas of Gaskell, Lanf>;l(>y and
Sherrington as to the opposing functions of the two "aut-onoinics"

of tlu^ sympathetic system in the elucidation of the complex me-
chanism of physiological equilibrium and of visceral neurology

(1910). They postulate two opposing diathetic conditions, vagot-

onus and sympathicotonus, described in 1892 by S. Solis Cohen as

"vaso-motor ataxia," the semeiology of which can he thrown into

relief ])y certain pharmacod.ynarnic tests. These have been
likened to "tuning keys by means of which we can operate upon
the complicated stringed instrument of the body, and voluntarily

make one string tighter to increase its vibrations, or another looser

to dampen its function."- Epping(>r and Hess also assumes that the

pancreas secretes a hormone, "autonomin," which antagonizes

adrenaline, the hormone governing the sympathetic autonomic.
While much of this is in dispute, it seems probable that the chem-
ical hormones act via the blood upon the central nervous system,

while the two opposing autonomics of the sympathetic system con-

trol the ductless glands and the visceral organs made up of smooth
(involuntary) muscle.

The trend of recent thinking in regard to the heart's action is

overwhelmingly in favor of the myogenic theory of Gaskell and
Engelmann, which received its strongest support from embryology.

By 18S3, Gaskell and Engelmann had proved that heart impulses are

conducted by muscular pathways. In 1893, Wilhelm His, Jr. (1863- ),

and, a little earlier, Stanley Kent (1892), discovered a narrow band of muscle,
an embryonic rest between the auricles and ventricles, now called the auriculo-

ventricular bundle of His, which acts as a bridge for contractile impulses, in

accordance with Gaskell's theory that this cardiac phenomenon is due to the

inherent contractility of its muscles alone. Later, Arthur Keith and M. Flack
(1907) discovered a tissue-rest of fine, pale, faintly striated fibers in the heart
wall, supplied with arterioles and connected with the Purkinje fibers and nerve
terminals, the so-called Keith-Flack or sino-auricular node, now dubbed "the

pacemaker of the heart." S. Tawara traced out the muscular ramifications
from the His bundle (the ventricular basket-work of cells noted by Purkinje),

and discovered another muscular (atrioventricular) node in close relation to

it (1908-'). If the His bundle is destroyed in the dog, the contractile impulse
will no longer pass from the auricle to the ventricles, and the latter will im-
mediately a.ssume their own autonomy, beating at a much slower rate, while

1 Eppinger and Hess: Die Vagotonic, Berhn, 1910.

- Januschke: Cited by L. F. Barker.

' For the significance of these structures in relation to Gaskell's contrac-

tion wave and the mechanism of the heart-beat, see Thomas Lewis: Proc.

Roy. Soc, Lond., 1917, Ser. B, Ixxxix, 560-572.
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the auricles, controlled by the vagus, will go on as before. This is the condi-

tion known in pathology as complete heart block or Stokes-Adams disease,

which His produced exiierimentally in 1895. At the Johns Ho[)kins Hospital,

Erlanger, bj' means of a clamp comj)ressing the His bundle, in the dog, thus

blocking th(» auricular impulse, has, like Gaskell, produced two-time, three-

time and four-time rhythms, finally passing into complete heart block.

Further light upon the intimate iiathology of cardiac disturbance was thrown
by the string galvanometer invented by Willem Einthoven of Leyden in 1902.'^

In 1878,- Burclon Sanderson and Page made the first records of the heart-beat

with the capillary electrometer; Gaskell's galvanometer studies of the elec-

trical condition of the heart followed in 1881. In 1885, KoUiker and H.
Midler showed that the action currents of a contracting heart will contract

the muscle of a muscle-nerve preparation, if the nerve of the latter be laid

across the heart. In 1889,^ Augustus D. Waller conceived the idea of measur-
ing and figuring the variation of the action currents in the Hving heart by lead-

ing them otT through electrodes placed upon the moist skin, connected with a

lalvaiiometer, the curves being obtained by jihotographing the movements
produced by the mercury of a Lippmann electrometer, which was first done by
Vlarey in 1876. Owung to the lag or inertia of the mercury meniscus, the curves

n Waller's method were not true curves and had to be corrected by mathe-
natical computations. The process was rendered accurate by the sensitive

nstrument of Einthoven, which consists essentially of an extremely delicate

bread of platinum or of quartz coated with silver, which is strung, like a
'iolin-string, midway between the poles of a stationary electromagnet. This

everses the ordinary conditions in galvanometers, in which the magnet is

novable and the measurable current passes through stationary coils. When
he feeble heart currents pass through the delicate string, they cause deflec-

ions which are smaller and shorter, or greater and longer, in proportion to its

Itate of tension. The pictures of cardiac excitation which are thrown ofT in

his way Einthoven calls "electrocardiograms," or telegrams from the heart,

1 that they give an accurate bulletin of its electromotive condition. Although
is instrument is expensive, it has been of material aasistance in analyzing and
\('n diagnosing such conditions as valvular disease, heart block, auricular

Urillation, paroxysmal tachycardia, pulsus alternans, pulsus bigeminus, three-

lul four-time g;dlops and other rhythmic changes. The pioneer in the graphic

udy of cardiac disease was the Scotch practitioner. Sir James Mackenzie
s.')3- ), of Scoone, Perthshire, who first made simultaneous records of

ic arterial and venous pulses to elucidate the clinical condition of the heart;

J!id by raising the question, "How much work can the heart do?" concentrated
liture investigation upon the energetics of heart-muscle (1893-94) . Mackenzie
i-st investigated the multiform arhythmias, and diiiferentiated the "nodal
lythm," which Thomas Lewis afterward defined as "auricular fibrillation"

id identified with the "pulsus irregularis perpetuus" of Hering, producing the

tndition experimentally by sewing electrodes into the auricle of an animal,

lackenzic also demonstrated the wonderful efficiency of digitalis in auricular

)rillation (1910), and the use of this drug is now interdicted in the sinus

hythmias, heart-block, paroxysmal tachycardia and pulsus alternans.

ushnv showed the value of the electrocardiogram in checking up the effects

digitalis, which apparently depresses the conductivity of the bundle of

is. Thus the view of Schmiedeberg, that digitalis not only slows the heart
.' vagal stimulation, but stimulates the cardiac muscle (1874), has given place
' the older, classical view of Bouillaud, that, clinically, digitahs is a true

)pium of the heart" (1835). Many other investigations have been made,
id the new English periodical, Heart (London, 1909), has been founded for

ch studies. In 1906, Einthoven laid wires between the Leyden Hospital and

'Einthoven: K. Akad. v. Wetensch. te Amst. Proc. Sect. Sc, 1903-4,

107-115, 2 pi.

^Sanderson and Page: Jour. Physiol., Lond., 1879-80, ii, 384: 1883-4,.

347.

3 A. D. Waller: Phil. Tr., 1889, Lond., 1890, clxxx, B, 169-194.
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his lalxuMtorv mikI was alilr to take cardiac traciiifi;s from ward |)ati("iits at. adis-
taiicc 1)1' iiiorc tliaii a mile. I'uithcr, it has 1)ccm found i)ossil)lc to ol)tiiin

firaphic li^urations of the rliytlim of the hcart-soimd (|)lionocar(h<>t!;rams) by
means of a stethoscope and a Marey tambour, tlic receiver heiuf^ a microphone
or sucli devices as nianomelric tlames, or the Weiss plionosco|)e, the receiver
of whicli is a soap-huhbh-. These records can l)e placed in juxtajjosition with
curves of the carotid pulse for comparison. The electrical telephone-stetho-
scope of S. (1. Hrown intensifies th(> lieart sounds 00 times and by connecting!;

this with the lonfi-distance sei'\ice, he.art sounds in Ijondon have been heard
distinctly by i)hysicians in the isle of \\ ijjjht, a distance of about 100 miles.'

Emil Fischer (1852- 191 <))

'J'hc pr()l)l(Mn of the synthesis of proteins IVoni their ainiiio-ncid

coiistituciits will always he associated witli the f;i'eat name of

ol' luiskirchen, Rheiiisli Pi'iissia, who, as

professor of chemistry at

Munich (1879), Erlangen

(1882), Wiirzhurg (1885),

andl^ei-lin (1892), devoted

his whole career to this

work.

Fischer discovored, isolated

and formulated a liost of new
substances, such as j)hGnylhy-

drazin (1875), whicli Abderhal-
den calls "the pathfindcT of

carbohydrate chemistry," the

alii)hatic hydrazins (1875-77),
mannose, i.somaltose, and the

dru^s veronal (1902), proponal

(1905), .saiodin (1905) and elar-

son (1913). He made vast re-

searches in the synthesis of the

pm-in compounds, including

cafTein, xanthin, theobromine
(1879-95); and developed a

"family tree" of gout, demon-
strating the purin nucleus as a

sort of germ-plasm common to

all the metabolic products of

the disease. He synthetized

and supplied structural formula
for most of the sugar groups (1883-94), including the six hexoses derived from
mannitol, a hexose from formaldehyde, and fourteen out of the sixteen possible

isomeric aldohexo.ses jjredicted by van't Hoff and LeBel; and, in his studies of

the polypeptides (1899-19()(r), he linked together great chains of amino-acid
substances (eventually 18 in all), to form these compounds, which are essential

parts of the different protein molecules. Liebig believed that there is only one
aboriginal protein. Paul Schiitzenberger and other recent chemists have sliown

that indiviflual proteins differ from each other in respect of the various amino-
acids produced by hydrolysis.

' For a fuU account of these instruments, with illustrations, see the admir-

able resume by Professor L. F. Barker, Johns Hopkins Hosp. Bull., Bait.,

1910, xxi, 358-389.

2 Fischer: Untersuchungen liber Aminosiiuren, Polvpeptide und Proteine,

Berhn, 1906.

Emil Fi.scher (1852-1919). (P>om a photo-
graph in the Surgeon-General's Library.)
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Fischer devised quantitative methods for isolating these, and
he has shown that there is an amido group or nucleus common to all

the proteins. His investigations of the enzymes (1894) show that

they are specific in action, affecting only certain chemical sub-

stances, to which, as he puts it, they are related as a key to a lock or

a glove to a hand, an analogy which Ehrlich has cleverly applied

in his side-chain theory. A brilliant stroke of genius was Fischer's

deliberate attempt to produce a reliable hypnotic, ending in the
synthesis of veronal (1904'). His last researches covered the

depsides and tannin substances. During the war, he displayed
ph(niomenal energy in furtlun-ing the manufacture of synthetic

substitutes for nitrogenous

l^roducts, animal fats and
food-stuffs. No chemist of

modern times better de-

served the honor of the

Xobel prize, which he re-

ceived in 1902.

Emil Abderhalden
(1877- ), of St. Gall,

Switzerland, a pupil of

Emil Fischer, professor of

physiology at Halle, is the

author of a bibliography

of alcoholism (1897) and a

text-book of phj^siological

chemistry (1908), and is

the editor of a hand-book
of biochcmic technic (1909

10), to which he has

added many new proced-

ures. He has made a vast

iium})er of investigations of

iiietal)olism and food-stuffs, adopting Carl Ludwig's method of pub-

lishing his researches in collaboration with his many pu{)ils. His

special field is the integration and disintegration of albuminoids

and nucleic acids in the animal body, the metabolism of the cell

< 1911 j, the synthesis of its Bausteine (1912), and the synthesis of

art ificial food-stuffs, as tried out experimentally upon animals. He
holds that the individual cells of animal and vegetable foods are

made up of a number of chemical or phasic units which, in digestion

and metabolism, are split up and transformed into other substances,

to be assimilated by the body cells, according to their needs. In

Emil Abdcrluildon (1877- ).

iTherap. d. Gogenwart, Brrl., 1904, xlv, 145.

47
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his attempt \o syntlu'tizc an artiiicial food, lie lias shown lliai dof^s

can be successfully fed upon the aniino-acid constituents of al-

bumen, that trvpt()phan is essential to nutrition, l)ut ^lycocoll is

not, that fi;rape-sufj;ar can be substituted for complex carbohydrates,

that glycerin and fatty acitls can take the place of fats, and that

nucleic acids can be replaced^by their split products (nucleosides,

etc.). Abderhaldeii has also taken uj) the study of the protective

ferments of the animal body and has evolved a l)iochemical test

for pregnancy and other conditions by a ferment reaction (1912').

In America Thomas B. Osborne and Lafayette B. Mendel
have also done important cxp(>rimental work on artificial or

synthetic foods (1911), the nutritive values of various substances

(1913-15), the role of the vitamins as accessory diet factors and
of protein-free milk and fats as determinants of growth (1915).

Of late years there has been an amazing increase in the litera-

ture of psychology, normal, morbid and comparative, including

such related subjects as pedagogics, psychoanalysis, psycho-

therapy, epistemologj^, the scientific aspects of evidence and the

relation of everyday thinking to border-line insanity. Compara-
tive psj^chology turns mainly upon Loeb's theory of tropisms in

the lower forms (or the views of those who, like H. S. Jennings,

oppose it) and the study of "behavior" in the higher animals.

The mental development of the newborn infant has been specially

studied by Kussmaul and Preyer. Pedagogics and juvenile

psychology have been treated by Binet, Claparede, Stanley Hall,

Seguin, Maria Alontessori, and others. Among the leaders in

morbid psychology is Pierre Janet (1859-99), professor at the

College de France, who developed the theory of psychologic autom-
atism (1889), the relations between neuroses and fixed ideas

(1898^) described psychasthenia (1903), and made extensive in-

vestigations of the mental status of hysteric patients (1903-8).

In 1905-8, Alfred Binet (1857-1911) and Th. Simon introduced a

remarkable series of graded tests for mental retardation by which

it is possible to localize the developmental status of a patient's

mind in relation to his age and the growth of his body, thus enab-

ling school-teachers or school inspectors to segregate defective or

"unusual" children. Another characteristic development is the

exhaustive or intensive study of sexual psychology, with which

modern writers, from scientific students hke Krafft-Ebing and

Havelock Ellis, down to insane men of letters like Nietzsche and

Weininger, have been vastly preoccupied. The atmosphere of

1 Abderhalden: Ztschr. f. physiol. Chem., Strassb., 1912, Ixxvii, 249;

Ixxxi, 90.

2 Annee psychol., Paris, 1905-08, passim.
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the present time, its art, poetry, fiction, and drama, is saturated

with sexualism. Poets hke Goethe, Swinburne, and Walt Whit-

man did niui'h to dispel the ancient theological nightmare of the

sinfulness of normal sexuality in men and women, and were fore-

runners of the scientific view that the instinct, guided by proper

ethical restrictions, is an all-important part in normal human de-

velopment which has to be either recognized or reckoned with.

Schopenhauer wrote on the subject with bitter and unsparing

realism, and latterly women of such high repute as Rahel Varn-

hagen, Ellen Key, and Helen Putnam have considered the matter

from a higher viewpoint, on account of its importance in connec-

tion with such problems as the proper hygiene and well-being of

growing children, the growth of prostitution and commercialized

vice, the social enslavement of women in crowded communities,

and other degradations of a purely industrial age. In Germany,
several periodicals are devoted to the sexual instinct alone, and the

problem of biological teaching of school-children in these matters

is under consideration. On the pathological side, there is the ques-

tion of sexual perversion and the crimes resulting from it, for which,

in young, healthy frontier communities like the United States

no special provisions had been necessary in criminal procedure

until the crowded conditions of modern cities brought the unsavory

subject to the surface.^ The part played by suppressed or re-

pressed sexuality in the development of neurotic conditions has

l»een especially studied by Sigmund Freud (1856- '- ), of Freiberg

in Moravia, a pupil of Charcot, and professor of neurology at

jVienna. Charcot, as we have seen, threw the sexual theory of

'hysteria into disrepute, Janet, from 1889 on, emphasized its emo-
ional causation, Breuer and Freud introduced the cathartic treat-

nont (questioning under hypnosis) and Freud interprets the

iicchanism of hysteria as the resultant of a psychic traumatism or

KTvous shock, of sexual nature in the first instance, leading to

iiorl)id brooding and a kind of mental involution. Freudians now
lold the sexual factor to be existent in normal people, but the way
n which the individual reacts to the experience localizes the neu-

otic. The basic idea of Freud's theory is that a large numbcn- of

ven ordinary mental processes come from hidden sources, un-

:nown or unsuspected b}^ the individual. He has also developed

lie theory of the significance of dreams (Traumdeuhmg), witti-

• J. L. Caspar, in his Practical Handbook of Legal Medicine (1856), re-

anled these crimes as among the "strange bubbles which sometimes rise from
'le low life of towns." Their modern study is due to KrafTt-I<]})ing (ISSG) and
) Leojiold von Meerscheidt-Hiillesem, chief of poli(H' at. Berlin, who showed
le necessity of the segregation and survedlance, under humane restrictions, of

erverted individuals in large cities, if only on account of l)lackmail and the
Dmicidal t(>ndencies which these characters are known to develop.
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cisius, infant ilo amnesia, auto-crotisni (l"]llis), unconscious nuMiio-

rics, absont-niindtHl actions, anxioty-ncnn'osos, also various aspects

of tho "psychopatholof^y of everyday life." II(^ believes that

there is a rifjid delenninisni of psychical elTects and that many
complex mental jirocesses never attain to consciousnc^ss and can

he elicited only by a loufj; proccvss of "psychoanalysis," in develop-

ing which he was assiste(| by his i)upil,
(

'. (J. .lung. P^reud's

famous successful case, that of the patient "Dora," was of this

kind. The correctness of his reasoning seems boiiu^ out by the

successful treatment of hys-

teria through th(> disburden-

ing of the mind or other ap-

propriate psychotherapy. In

his view, the basis of all sex-

ual neui'oses is th(> child's

unconscious attachment to

its parents, sometimes with

hostilit.y to the parent of

the same sex. The (Edipus

myth, what is styled the

"family romance," symbo-
lizes, in plain terms, the

struggk^ of the individual

to attain to self-confid(>nce

and self-reliance by breaking

I way from dependence upon
his parents. It is thus re-

uarded as a measure of the

ilogree of infantilism in the

neurotic.^ The interest of

Freud is his profound in-

sight into primitive men-
tality, or what Jelliffe calls

"paleopsychology," the his-

toric past of the individual

psyche. He has given neurologists a new instrument for exploring

unconscious states which, in competent and temperate hands, may
be effective. In America, his ideas have been followed by J. J.

Putnam, A. A. Brill, Wilham A. White, and others, and such va-

riants as Bleuler's theory of normal "autistic thinking" go to show

the very thin partitions which sometimes divide sanity from

insanity.

Sigmund Freud (lSo(>-

1 W. A. White: Mechanisms of Character Formation, New York, 1916,

14,7-176.
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Parasitology and Chemotherapy.—In the last decade of the

nineteenth (-(Mitury, as a result of the many improvements in

microscopic antl bacteriological technic, physicians began to study
the animal and vegetable, and particularly the protozoan parasites

as causes of disease, but the greatest triumphs in this field belong

to the twentieth century.

Before this time, Agostino Bassi had found the pathogenic organism
{Bolrytis Bassiana) of silkworm disease, or muscardine (1837), Schonlein, the
achorion of favus (1839), Donne, the Trichomonas vaginaUs (1837), Johannes
Miiller. ihv iisorosperms (1841). David Griiby, the Trypanosoma sanguinis in

frogs (1S43), Davainc, the Cercomonas hominis (1857), Malmsten, the Bahin-
tidium eoh (1857), Lambl, the Lambha intestinahs (1859). Kiichenmeister
discovered that parasites change their hosts (metaxenia) (in 1851-53). Leuck-
;irt extended the general law of intermediary hosts to the Arthropoda and
under his direction Fedschenko determined the Ufe-history of Filaria medi-
ncnsis in Cyclops in 1869. This led to the studies of Patrick Manson on the
development of Filaria bancrofti in mosquitoes (1879), Smith and Kilborne on
ticks and Texas fever (1888), Bruce on the tsetse fly and nagana (1894), Ronald
Ross on malaria and mosquitoes (1889-98), Finlay (1881), Walter Reed and his

associates on y(41ow fever and stegomyia (1900). The first group of parasitic
diseases to be investigated was that of the protozoan dysenteries, the ameb®
of which had been seen by Lambl in 1860, by Lewis in 1870, and by Loesch
1 1S75), who made drawings of both the innocuous and pathogenic forms, with
the latter of which he was able to infect dogs. Koch and Kartulis, in Egypt,
found ameba3 to be invariably present in dysenteric postmortems, even of
liver abscess, and differentiated between endemic dysentery due to amebae,
and epidemic dysenter}^ due to bacteria. Osier confirmed this at the Johns Hop-
kins Hospital (1890). The term amebic dysentery was introduced by W. T.
Councilman and H. A. Lafleur at the Johns Hopkins Hospital in 1891, two
t\pes of parasites being recognized, the harmless Amoeba coli, and the patho-
1^1 nic Amoeba dysenterise. These views were confirmed by Casagrandi and
liiirbagallo (1897), and particularly by Fritz Schaudinn, who styled the harm-
less form Entamoeba coli and the pathogenic form Entamoeba histolytica
(1903). These species were first confirmed by Craig, who afterward found
\'iereck's pathogenic Entamoeba tetragena in tlie Philippines and discovered a
iii'w species of diarrheal parasite, Craigia (Paramoeba) hominis (1906), which
Calkins regards as a new genus. Other pathogenic species of ameba; have
been described by various observers, and diarrheal and dysenteric infections
have also been found to be associated with Laverania, Leishmania, Balantidium
ii)li, and the above-mentioned fiageUate forms, Cercomonas, Trichomonas, and
Lamblia. Meanwhile the question of bacillary dysentery had been settled by
the discovery of bacilli by Shiga in Japan (1898), Kruse in Germany (1900),
iiid Flexner at Manila (1900). Much of tropical dysentery is now known to be
iinebic, while that of temperate zones is usually liacillary. The Endamoeba
Hiccalis, described by Prowazek, in 1904, has been identified as an organism
issociated with pyorrhoea alveolaris.

The symptoms of hook-worm infection were vaguely outlined in the Egyp-
ian pap3Ti, and for (centuries the disea.se was variously known as Egyptian or
rojjical chlorosis, miner's or bricklayer's anemia, arid St. Gothard tunnel
lisease. The parasite was described as Anchylostoma duodenale by Angelo
')iibini (1843), and its causal relation to the dis(>ase was pointed out bv Wil-
u'lm Grie-singer (1866). In 1900, Captain Bailey K. Ashford, U. S. Army,
liscovered the great j)revalence of the disease in Porto Rico, and it was soon
Dund to be verv common among the rural population of th(> Southern States
U. S.) by Charles W.ardell Stiles (1867- ), of Spring Vall(\v. New York,
vlio discovered that the parasite of the American infections is a new species
vhich he called Uncinaria americana (1902) and later Necator americanus.
utiles, who had alrearly made his reputation in parasitology by his work on
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revision of sjx'cics and luiini'iiclatiirc and liis contrihnlions to descriptive zo-

olofiy, lia-s since devoted liinisell', as professor of /.o()lo^!;y in the IT. 8. Public
Health and Marine-Hospital Service, to the task of externiinatinfi; the disease

in the South, in coiuieclion with tiie Rockefeller Comniission (now the Inter-

national Health I'.o.ird) eslahlished for this puri)osc in October, 1<)()'.». IWider

the adnunistration of WicklilTe Rose, this Hoard soon succeeded in en^afj;inK

the newspai)ers, hoards of health, schools and ni(>(lical orf!;ani/,ations of the

South to coiiperate in startinji outdoor clinics, ,so that the local authorities are

now able to take care of themselves by '"intensive community health-work,"
and the Rockefeller lioard has extended its activities to other fields, in three

years (1'.>U)-12), no less than ;5!)li,r)()(> |)ersons have been treated for hook-
worm at these open-air clinics in the Southern States. In 1S9(S, Arthur Looss
made th(> imiJortant discovery that the hook-worm larva ('an penetrate the

skin, reaching the intestines by a devious route, and this fact has enabled Stiles

and Ashford to devi.se eiTe(;tive means of prophyla.xis amonjr rural i)()pula-

tions. In Ashford's campaign against the disease in Porto Rico (1903-04),
some 300,OCX) out of a population of a million have been treated, with a
reduction of 90 per (H>nt. in t\w. mortality from anemia. Pellagra, which
has latterly been identified in America, has been closely stvidied by Lombroso,
Theophile R()u.s,sel, Sambon and others in Europe, and by .hun(!s W. Habcock,
C'laude H. Lavinder, Joseph GoldbergcT and other American phy.sicians.

Variously attributed to a parasite transmitted by the Simulium fly, or to food
poisoning from photodynamic substances, it is now classed, with ergotism,

beri-beri, scurvy and rickets, among the deficiency disea-ses (avitaminoses),

du(^ to lack of the hyf)()thetical activators of digestion and nutrition (vita-

mins) of Casimir Funk (1913^). Joseph Goldberger and his associates have
demonstrated its exjierimental production in patients subsisting upon a faulty

diet, carried over a sufficient length of time, and its alleviation and prevention

by proper diet (1915-20).
In 1911, Laveran's malarial parasite was obtained in pure cultures in

vitro by Charles C. Bass, of New Orleans. Howard Taylor Ricketts (1870

1910), of Findlay, Ohio, a pupil of Hektoen, discovered that the Rocky Moun-
tain spotted fever is transmitted by the wood-tick {Dermacentor occidentalis)

in 1907, and (with R. M. Wilder) that Mexican typhus {labardillo) is traas-

mitted by the body-louse {Pe.diculus vestimenti) in 1910. This had already

been demonstrated for European typhus by Charles Nicolle (1909), and in the

same year, John F. Anderson and Joseph Goldberger, of the U. S. Public

Health Service had produced successful inoculations of typhus from man to

monkey. The disease discovered by Nathan E. Brill in New York in 1910
Wcos shown by Goldberger and Anderson to be a mild form of typhus. The
presumable bacillus of typhus fever was discovered by Harry Plotz, of Mount
Sinai Hospital, New York, in 1915, and was given the name "Bacillus typhi

exanthematici" by William H. Welch.
The trypanasomes discovered by David Griiby (1809-98) in the frog

(1843) and by Lewis in the rat (1878) were non-pathogenic, but a new interest

in these organisms wa-s awakened when Griffith Evans, in 1880, discovered in

India that surra, a disease of horses, mules, camels and cattle, is caused by a
variety which was afterward named by Steel and Crookshank, Trypanosoma
evansi (1885-86). It is of historic record that the African traveler, David
Livingstone, gave an accurate account of the tsetse fly flisease in his Missionary
Travels (1858, 94-97^). In 1894, Sir David Bruce (1855- ) found that the

tsetse fly disease or nagana of Zululand is due to the Trypano.soma brucei

(Pfimmer and Bradford, 1899), which he proved experimentally to be con-

veyed from the blood of big game animals to cattle and horses by this fly

(Glossina morsitans). In the same year (1894), Rouget discovered T. equiper-
dum (Doflein, 1901) as the cause of dourine or mal du coit in horses; in 1901

Elma.ssian found T. equinum (Vo.sges, 1902) as the cause of mal de cadenis in

South American dogs and horses; Theiler, in 1902, found T. theileri (Bruce,

' C. Funk: Die Vitamine, Wiesbaden, 1914.

- See E. W. Gudger: Boston Med. & Surg. Jour., 1919, clxxx, 523-527.
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1902) in the bovine gall-sickness or galzickte of South Africa and T. dimorphon
(Laveran and Mesnil, 19()-4) was found to be the cause of anoth(>r animal dis-

ease in equatorial Africa by Dutton and Todd in 1904. The most important
find, however, was that of T. gambiense m the blood oi man by J. Everett
Dutton in 1901, which was afterward seen by Aldo Castellani m the cerebro-

>pinal fluid and blood of five cases of African sleeping sickness (1903). It was
then shown by Bruce anrl Nabarro, of the Royal Society Commission, that the
ts(>tse fly is the vector of the disease, and that Gambia fever, the disease first

seen by Dutton and Todd in 1902, and sleeping sickness are two stages of the
same infection. A Brazilian variety of human trypanosomiasis, due to T.
cruzi and transmitted bj' a bug {Conorhinus sangitistifia), was described by
Carlo Chagas m 1909. Another remarkable organism was found in 1900 by
Sir WilUam Boog Leishman (1865- ), in a postmortem film from a case of

fever at Dum Dum, near Calcutta, and afterward described by him, in May,
1903, as possibly a trypanosome. In July, 1903, Major C. Donovan found the
same bodies in blood taken in life from splenic punctures. In July, 1904,
Leonard Rogers announced the development of these parasites into flagellates

and, in 1906-07, Walter Scott Patton described their development into flagel-

lates in the bedbug. AH these discoveries have as.sociated the Leishman-
Donovan bodies with the tropical splenomegaly, dumdum fever or kala-azar.

In 1903, James Homer Wright found similar parasites (Leishmania tropica)

in Oriental endemic ulcers, and in 1908 Charles NicoUe found Leishmania in-

fantum in infantile kala-azar. In 1888, Victor Babes (1854— ), a Rouma-
nian physician, discovered a small protozoon in the blood of sheep suff'ering

from an epizootic disease called "carceag," and the genus was called in his

honor Babesia by Starcovici (1893), the term Piroplasma having been proposed
by Patton in 1895. A similar parasite was claimed by Babes as the cause of

hemoglobinuric fever of European cattle, and in the same year Theobald
Smith (1859- ) found the organism "Pyrosoma bigeminum" in Texas
fever, which, with F. L. Kilborne, he demonstrated to be transmitted by the

tick. This was the first demonstration, after Manson's, of the transmission of

infection by a blood-sucking insect, and after this time knowledge of the dif-

ferent piroplasmoses or babesioses grew apace, the best known being the

canine form (Piroplasma or Babesia canis, Piana and Galli Valerio, 1895), the
life cycle of which has been carefully traced by G. H. F. Nuttall and Graham
Smith. The so-called Piroplasma hominis, assumed to be the cause of spotted
fever of the Rocky Mountains, was shown by Craig to be an artefact in the
erythrocytes (1904). In 1903, cell-inclusions, staining deeply with methylene-
alue-eosin were found in the central nervous system in hydrophobia by
'Vdelchi Negri (1876-1912) and a culture of these was made by Hideyo Noguchi
n 1913. Cytoryctes variolar, a protozoon found in the skin lesions of small-

pox, was described by Giuseppe Guarnieri (1894) and its life history was
raced by Gary N. Calkins (1904), while similar bodies were found in variola

)y W. T. Councilman and others in 1903 and by Mallory in scarlatina in 1904.

Jistoplasma cajisulatum found in a tropical splenomegaly on the Isthmus of

'anama by S. T. Darling in 1906 is said to be an yeast. The spirochete or

I)irillum of relapsing fever, discovered by one of Virchow's assistants. Otto
)bermeier (1843-73) in 1873, was to open out the most important phase of

larasitic diseases yet known, viz., thg conquest of syphilis by Schaudinn,
Vassermann and Ehrlich. In 1904, the spirochete of African relapsing fever

tick fever) was discovered independently by Nabarro, Ross and Milne in

Jganda and by Dutton and To(ld in the Congo and was called Spiroch£ete

uttoiii, in honor of Dutton, who died from the disease after he had proved its

ransmission by a tick (Ornithodorus moubata). The spirochete of the Ameri-
an variety of relapsing fever was discovered by Frederick G. Novy in 1907.

Alphonse Laveran (1845- ), of Paris, a Strassburg graduate

f 1867 and Nobel prizeman of 1907, discovered the parasites of

lalarial fever (Noveml)er 6, 1880), while an army surgeon in

Igeria, and descril)ed them in all their various aspects (1881).
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Ho h;u< |)ul)lishc'(l no fowor than four separate treatises on jialudism

(1SS4, 1S91, 1S92, 1S98). He is also the author of Trypanosonics

ct truiuino-^oniidscs {\\H)\), ami of ti'eatises on military medicine

(1875) and military hy^ient* (ISOli).

Sir Ronald Ross (IS")?- ), of the Indian Medical Service

(1881-99), located the anopheles mosquito as the vector of malarial

fever, discovered the Laveraii jilasmodia in the stomach wall of

anopheles which had fed ujion th(^ blood of malarial i)atients ( 1S97),

I)roved that the spores of the parasites are concentrated in the

salivary gland of the insect (1898), and devised the culi(;idal

methods (1902) which he employed with success in mos<|uito

reduction in Sierra Leone, Lagos, the Gold Coast and Ismaiha

Alphonse Laveran (184')- ).

(1899-1902). For this work, which led to effective prevention of

malarial fever all over the world, Ross received the Nobel prize

in 1902. In mathematics, he has applied the theory of probabili-

ties to the statistical prognosis of epidemics ("d priori pathoraetry,''

1916). His plays and poems are the productions of a highly

original mind.

The most telling advances in protozoology and the most

striking applications of this science to medicine were made by

Fritz Schaudinn (1871-1906), the son of an East Prussian inn-

keeper, who took his doctor's degree in zoology in Berlin in 1894,

and, after some studies of the Foraminifera, devoted the rest of his

life to the Protozoa.
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Ah a descriptive zoologist, lie isolated many new sp(>cies, such as Amoeba
hinucleata (1895), Paramcrba eilhardi (ISiKi), Eimeria schubergia (1900), and
Cyclospora caryolitica, the cause of pernicious enteritis in the hedgehog
(1902), but his most important work was in the development of the life-cycles

of dilTerent protozoa as distinctive or differential criteria of species, and the
hearings of the same upim disease.

In his classical researches on the C'occidia (1897) and Eimeria (1900), he
showed a s(>\ual fusion of differentiated gametes, not unlike the union of sper-
niatozoc'in and ovum, and his work gradually overthrew the notion that the
protozoa are "immortal" through any simple ])rocess of asexual ('ell-division.

In establishing the ditference between the harmless Entamreba coli of Losch
and the jiathogenic Entama4ja histolytica (1903), he showed that, in th(; for-

in(>r, ov(T and above asexual multii)lication, the nucleus sometimes divides
into two daughter nuclei, which undergo chrt)matin reductions and eventually
fuse and fertilize each other; in

the latter, he thought that re-

production is accomplished by
fission, genunationor formation
of spores with nuclei derived
from the parental chromidia,
but this has recently been shown
to be erroneous, in that E. his-

tolytica is now known to repro-
duce its(if by the formation of

cysts containing four daughter
nuclei. In his work on two new
species of bacteria, B. biitschlii

iiid B. sporonema, Schaudinn
ili'inonstrated that there is a
similar autog.imy of spores in

the former and spore formation
in the latter, when the possibil-

ities of transverse fission have
becom(> exhausted. Thus it be-
came clear that, (>ven in i)lant

organisms like the bacteria, a
s])ecies may wear itself out and
l)('com(> extinct unless rejuvena-
'I'd and reinvigorated by sexual
iDujugation, a view which has
been strikingly confirmed for

protozoa bv such oKservers as
(iary N. Cl-ilkins (1869- ),

who has carried Paramecium through several hundred generations by this

means ( 1902). In investigating the alternation of generations and of hosts in

Halteridium noctua' and Trypanosoma noctua^, two para.'^ites in owls, Schau-
dinn showecl tliat the former, which is parasitic in the red blood-corpuscles, and
I lie latter, a {)ara.site of the plasma, are really phases of a single life-cycle, the
ixual period of which occurs in the mosquito. This has led many observers
to believe that the Ha'mosjjoridia and the Tryi)anos()mata are members of a
single order of flagellates. In addition to his work on amebic dysentery, which
lie carried out experimentally upon animals, Schaudinn confirmed the work of

I'oss and (Irassi upon the malarial parasite, identifying Plasmodium vivax
( irassi and Feletti) as the cause of tertian fever (1902) and also confirmed
Ijooss's demonstration of hook-worm infection through the skin (1904).

Fritz Schaudinn (1871-190G).

In May, 1905, workiim- with Erich Hoffmann, Schaudinn

crowned his Hfc-work by the discovery of the Spirochyeta pal-

lida of syphiHs,^ and in a vahiable paper of his own (October,

* Arb. a. d. k. Gesundheitsamte, Berl., 190o, xxii, 527-534.
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1905'), lie (lescrilxnl \ho morphology of the spirochotos, that of syph-

ilis justifyinji tluM'stahlishiiuMit of anew f>;omis, SpiroiuMiia or Tre-

poiUMiia. Schaiuiinirs clisc()V(>ry of this almost invisible parasite

was i\\w to his iiu'omi)aral)k> skill in tcchnic and staiiiinji; methods
and the causal relation was raj)i(il>- established by thousands of

confirmatory observations made by enthusiastic microscopists

all over the workl. Schaudinn was Privatdocent at Berlin (1898)

and director of protozoc'ilogy in tiie Kdisniichcs (Icsundhcilmmt

(1904) and the luxiitut Jiir Schljj's- uiid Trophenhygiene at Ham-
burg (1906). In 1903 he founded the Archiv fiir Protistenkunde,

the literary organ of protozo(")l()gy, which he had found in the de-

scriptive stage and left an ex-

"^ perimental science.

The first stci)s in tlu; con-

([uest of syphilis had thus been

made ])y professional zoolo-

gists, jMetchnikofl' and Schau-

dinn. The next advances were

made by an investigator who,

although educated as a phys-

ician, has practically worked
out his results as a chemist and
pharmacologist.

Paul Ehrlich (1854-1915),

of Strehlen, Silesia, was a chn-

ical assistant of Frerichs (1878

-85) and Gerhardt (1885-89),

Privat-docent (1889) and pro-

fessor (1890) at Berlin, where

he became an assistant in

Koch's Institute. In 1896 he

was entrusted with the direc-

torship of the newly founded

Institut fiir Serumforschung at Steglitz, which was transferred,

under his direction, to the Institut fiir experimentelle Therapie at

Frankfort on the Main (1899).

Paul Ehrlifli (1S.')4-1915).

At Breslau, Ehrlich was but an inditTerent student, occupying); his time
mainly with experiments on dye-stuffs and tissue staining, but the results of

his labors soon appeared in his improved methods of drying and fixing blood
smears by heat, his triacid stain, his discovery of the mast cells and his detec-

tion of their granulations by basic aniline staining (1877), his division of the

white blood-corpuscles into neutrophilic, basophilic and oxyphilic, his fuchsia

stain for tubercle bacilli, based upon the discovery that they are acid-fast

(1882), his diazo-reaction of the urine, used in the diagnosis of typhoid fever

Deutsche med. Wochenschr., Leipz. & Berl., 1905, xxxi, 1665-1667.
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(1SS21), his sulpho-diazo-bcnzol tost for bilirubin (ISSS^), his method of
intravital staininfj (ISSG^), in all of which he has been a groat pionoor in
morging descriptive colhilar pathology into oxporiinontal intrac(>llular chomis-
try. He was the pioniMT of Fni-hfuaimly^c or the niicrochonii(;al relation of
the tissues to dye-stuffs. This is particnilarly the case in his study of the
oxygen rociuirements of the organism (1885), in which he applies the idea of a
selective affinity Ix-tween chemical substances and body tissues to j)roto-
plasniic chemistry and first outlines his "side-chain theory." This theory was
suggested by August Kekulc's hypothesis of the closed benzene ring (18G5),
in which the six carbon atoms of this compound (CeHe) are assumed to form a
stable hexagonal nucleus among themselves, while their fourth affinities are
linked with unstable "side-chains" of easily replaceable hydrogen. Hoppe-
Seyler had assumed that the emission and absorption of light in chlorophyll
ire accomplish(Hl not by the entire molecule itself but by certain specialized
innips of peripheral atpms. In hke manner, Ehrlich assumed that the living
)r()topla.smic molecule consists of a stable nucleus and unstable peripheral
iide-chains or chomo-receptors, which enable it to combine chemically with
ood substances and neutralize toxins or other poisons by throwing out de-
ached side-chains into the blood. In spite of the enormous amount of criti-

cism which has been heaped upon this theory and its author, it may safely be
iffirmed that, as based upon a fundamental postulate in organic chemistry,
t has proved to be a valuable "heuristic principle" in developing the science
»f immunity and serum reactions. Thus, August von Wassermann (1866-

) did not hesitate to affirm that without it he could never have hit upon
he special and extremely reliable hemolytic diagnosis of syphiUs with which
is name is associated and which was discovered one year after Schaudinn
ad found the parasite of the disease (1906^). Although the original Wasser-
lann reaction has been much simplified by such ingenious modifications as
lose of Hideyo Noguchi (1909^), particularly his "luetin" reaction, based
pon pure cultures of the Treponema (19116), yet it is plain that no such
dvances could have been made upon a purely" physical or mechanical hy-
othesis. From the discoveries of Schaudinn and Wassermann, it became
no\vn that such immunes as come under Colles' and Profeta's law have the
•philitic spirochetes in their blood, whence Ehrfich reasoned that protozoan
-I vises cannot be treated by special antitoxins, but must be handled by drugs
liK'h can at once sterilize the patient's body of the parasites without injuring
ic body tissues. In attempting to treat trypanosomiasis in mice with certain
x'cific dyes, he found that if the doses were too small to completely sterilize
ic animal of the parasite, a race of trypanosomes could be bred which proved
rmanently "fast" or resistant to the effects of the drug. This powder of
irxsites to immunize themselves and their descendants against the action
drugs was the Leitmotif of the long series of "trial and error" experiments to
id a therapia sterilisans against syphilis, and it proved to be the weak point
their final result, "606," or salvarsan. Salvarsan, which was first tried out

- I']hrlich's Japanese assistant, S. Hata (1910), and has since boon tested in
ousands of ca.ses, is, in itself, as reliable a specific as quinine in malarial
fection, and is, moreover, a valuable prophylactic, in that it rajiidly cleans
> the ugly luetic sores and eruptions and sterilizes the blood, thus minimizing
o {lo.ssibility of infecting others. But the fact that it does not appear to
ich some of the spirochetes, which, like the gonococcus, hide in other tissues,
responsible for rlisconcerting rolap.ses, while "606" itself .sometimes causes
-(TO collateral effects upon the eye or the nervous system. The merits of

' FJirlich: Ztschr. f. klin. Med., Borl., 1822, v, 285-288. Charite Ann.,
^1. Borl., 1883, viii, 140-166.

-Centralbl. f. d. med. Wissensch., Borl., 1883, iv, 721.
' Deutsche med. Wchnschr., Leipz. u. Borl., 1886, xii, 49-52.
* Deutsche med. Wchnschr., Leipz. u. Berl., 1906, xx.xii, 745.
^ Noguchi: Jour. Exper. Med., N. Y., 1909, xi, 392-401.
« Jour. Exper. Med., N. Y., 1911, xiv, 557-568, 3 pi.
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"ne()-s:ilv:irsan" ("'.111" in lllirlich's experimental series) are now on trial,

but it is hardly likely that any (iriif!; will ])r()ve a complete sterilizer under the
alx)vo conditions. Salvarsan is said, however, to he an ideal IIk nipia slcrilisinis

in tiie case of 'rre])onema jjerteiuie, the parasite of yaws. I'liwiich was Die
founder of liematolo^y. lie classified the leucocytes accordinfi to the presence
or absence of jiranules, dilTerentialed the leukemias, described polychrotuu-
to])hilia, distinguished between normoblasts and me^raloblasts, lymphoid and
myeloid tissues, siiowed that leucocytosis is a function of bone-marrow, studied
aplastic anemia and laid the foundation for tiie study of the specific, reactions
of cells to various infections and stimuli. Of the oilier features of i'^hrlich's

scientific work, his introduction of such remedies as niethylene-blue for (juartan
fever, trypan red for bovine ])iroi)lasm<)sis, arseiiopljenylfrlycin for tlie try-

])anosomi;i.^es ; his jiroof that animals can be (luantitatively inununized affainst

vejietable poisons like abrin and ricin; his improvemeni of Behriuff's diph-
theria antitoxin and his establishment of an international standard of purity
for the same; his demonstration that cancer can be chaufied into sarcoma in

animals by successive inoculations, and tiiat the {rrowth of cancer depends
U])on the ])re.sence of certain food substances in the body and that inununity
from cancer depends upon their absence (atrei)sy); liis vast researches in the
whole field of serologv and inununitv can onlv be mcuitioned.

In his skill in improvising hypotheses to meet the opponents
of his theories, Ehrlich resembled Oalen. In his predilection for

quaint and archaic Latin phrases, he was like Paracelsus. But he

has done the most effective work since Pasteur and Koch in the

science of infectious diseases, and he has added n(nv territory to

the domain of experimental pharmac()lo}2;>' and therapeutics by

his genius for research and his wonderful industry.

The trend of recent medicine from the bacterial theory of

disease toward the biochemical is strongly marked in Ehrlich's

work. The fallibility of the many tests for differentiating the

pseudo-typhoid, pseudo-tubercle, and pseudo-diphtheritic bacilli,

the fact that only a fixed laboratory strain of a given bacillus is

definitely pathogenic, the uncertainty of the behavior of many
bacilK in fermenting sugar-media, the puzzling mutations and

pohanorphisms, such as Penfold's Bacillus coli mntabile, which

generates incontinently typhoid or coli germs, the apparent changes

of one baciUus into another, the effect of meteorological conditions

on inulin fermentation, the strange vagaries of agglutination and

of Wassermann tests, all show the inadequacy of our present

knowledge, and how little we really know of intracellular chemistry.

As in applied sanitary science, opinion is divided lietween those

who maintain that the prevention of disease and mortality rests

mainly with the individual, and those who believe that causation

and prevention are multiplex and largely external to the in-

dividual; so, in the infantile science of epidemiology, just emerging

from the descriptive stage, there are already two schools, one

relying upon the bacterial theory of infection for its data, and one,

headed by Crookshank, harking back to the Sydenham doctrine of

epidemic constitutions, family relationships between diseases and
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external (cosmic and telluric) plu^nomena as contril)utorv causes of

epidemics.^

In Crookshank's view,'- the bad practice, introduced by
Sydenham, ol" ranjiin^- diseases in species, like plants, is illogical,

since a true (liseas(> can be only differentiated from a symptom-
group when lh(> intra-corporeal cause is ascertained; but he
rightly upholds Sydenham's view of epidemic constitutions as

sound, since an epidemic, while intra-communal, is protean in

s\niptomatology and of remote external causation, as borne out
b\- Pasteur's docti'ine of

the effect of environment
(ui the relative virulence of

iiiici-()()rganisms.

.hiles Bordet, Director

of the Institut Pasteur de

lirabant (Brussels), who
won the Nobel pi'ize for

1919, has been a great pio-

iieeTin the theory of serol-

ogy and imnumity reac-

tions, for the phenomena
of which he gives a simple

and jiurely physical ex-

pl.anation. He discovered

1 Kicterial hemolysis (1898-*),

and, witli Octave Gengou,
(ixntion of the complement
i 190(K01^), and, with the

latter, he also discovered

tiie specific bacillus of

whooping-cough (1906''),

the causal relation of

which has recently been

demonstrated, according to Koch's postulates, by F. B. Mallory
and others (1913^). As compared with Ehrlich's complex ter-

niinology, Bordet's theory of serum reactions is simphcity itself.

Jules Bonlot.

' See Hosack: Indian Med. Gaz., Calcutta, 1916, li, 161-165.

2F. G. Crookshank: Proe. Roy. Soc. Med., Lond., 1920, xiii, Soot. Epi-
demiol., 1.59-184.

3 Ann. de I'lnst. Pasteur, Paris, 1S9S, xii, 688: 1899, xiii, 273.

' Ibid., 1900, xiv, 257: 1901, xv, 289: 1902, xvi, 734. Deviation of the
Complement was discovered by A. Ncisser and F. Wechsberg (Mun(!h(!n. med.
[Wochenschr., 1901, xlviii, 697-700).

5 Ann. de Tlnst. Pasteur, Paris, 1906, xx, 731, 1 pi.: 1907, xxi, 720.

^ Mallorv, Horner and Henderson: Jour. Med. Research, Bost., 1913,
)xxv\i, 391-397, 2 pi.
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He assumes that the toxin is iKMitraHzcd I)y an antitoxin throufi;h

absorption, conipafal)!^ with that shown hy a l'al)ri('. in taking; up

dyes. Complete neutralization woukl be like complete saturation

of the fabric with the dye-stuff, but if the toxin be adtled in divided

doses, the last portion of liie toxin could not be al)S()rl)ed, because

its tirst portions have become sujxMsaturatcd with antitoxins and

can take up no more of them. Similarly, he assumes a. .substance

senftibilisatrice in antitoxic sera which sensitizes the red blood-cor-

puscles or bacteria to the action of the alexins, as a mordant does

for a dye-stuff. The disputes ])etween Bord(>t and Ehrlich turn

upon the simple fact that tiie former explains what he has seen in

terms of physics, the latter in terms of structural chemistry.

A])art from thi^ \V()rl< of MctclmikofT, Bonlet and Ehrlich, there have been

many advances in serology of fjreat jiractical value, notably the applications of

Quincke's lumbar i)uncture (1909) in cytodiagnosis, the discovery of asRluti-

nation and its application to the diagnosis of typhoid fever (1S96) by Ferdi-

nand Widal (1SG2- ) and A. Sicanl; the diagnostic use of tul)erculin by the

conjunctival reactions of Albert Calmettc (1907) and Alfred Wolflf-Eisner

(1907), and the cutaneous reactions of Clemens von Pirquet (1907) and Ernst

Moro (1908); Sir Almroth E. Wright's preventive inoculation against typhoid

fever by deacl cultures of the bacillus, with the opsonic index as a guide (19(X));

cobra venom reaction in insanity (Much-Holtzmann, 1909); the discovery

that water can be sterilized by ultra-violet rays by Victor Henri, Andr6 Heil-

bronner and Max Recklinghausen (1910); B. Schick's reaction for finding how
much diphtheria antitoxin in the blood will render preventive inoculation un-

necessary (1910-11); Emil Abderhalden's enzyme reaction in the diagnosis of

pregnancy (1912) ; and the theory of filterable viruses. Many new modes of

treatment with bacteria or bacterial products abound, such as Besredka's

sensitized vaccines, Carl Spengler's employment of the bovine type of tubercle

bacillus, and the use of bacilli attenuated in the cold-blooded animals against

tuberculosis (Klebs, Friedmann), all of which have been on trial.

The theory of filterable viruses as a cause of disease was first put upon
a definite basis through the discovery of Friedrich Loffler and Paul Frosch

that the inoculable virus from foot and mouth disease will pass through

the finest filters (1898). Shortly afterward, Beijerink discovered the same
phenomenon in the mosaic disease of the tobacco plant, and down to the pres-

ent time, a large number of filterable viruses have been found, notably in

the pleuropneumonia of cattle by Edmond Nocard (1899), in African horse

sickness (1900) by Allen Macfadyen (1861-1907), in yellow fever by Reed,

Carroll and Agramonte (1901), in cattle plague by Nicolle and Adel Bey

(1902), in fowl diphtheria or epithelioma contagiosum by Marx and Stocker

(1902), in hog cholera by Dorset, Bolton and McBryde (1905), in molluscum
contagiosum by Julius Berg (190.5), in dengue by Ashburn and Craig (1907),

in trachoma by Bertarelli and Cecchetto (1908), in three-day or Pappataci

fever by Doerr and Russ (1908), in typhus fever by Nicolle (1910), in tabar-

dillo by Howard Taylor Ricketts (1911), in measles by Goldberger and Ander-

son (1911), and in chicken sarcoma by Peyton Rous (1911-121). gome of these

viruses, such as those of rabies, molluscum contagiosum, verruca vulgaris,

chicken sarcoma and probably trachoma, require an abrasion of the surface

for infection, others simply contact with the mucous membrane; and some,

such as variola, measles, scarlatina, rabies, trachoma, etc., exhibit specific

cell inclusions (Prowazek's chlamydozoa) . Reports of experimental inocula-

tion of measles has been made by Anderson and Goldberger, Nicolle, Sellards,

1 For a full account of present knowledge of the filterable viruses, see S.

B. Wolbach in Jour. Med. Research, Bost., 1912-13, x.xvii, 1-25, 1 tab.
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Hoktoon and others. As in the case of such minute organisms as Bordct's
whooping-cough baciUus, or the organism recently isohited by Flexner in

infantile fjoliomyelitis, it is probable that all filterable viruses will eventually
turn out to contain filtered microscopic organisms not yet visible by present
modes of investigation.

Great jiractical advances in the science of infectious diseases

have been made in recent times throup:;h the cooperation of army
surgeons. The work of Alphonse Laveran on malarial fever, of

Ferdinand Widal on typhoitl fever, of Friedrich Loffler and Emil
Behring on diphtheria, of Colonel Sir Ronald Ross on malarial

fever, of Surgeon-General Sir David Bruce on Malta fever and
sleeping sickness, of Colonel Sir William B. Leishman, Major
Donovan and Colonel Sir Leonard Rogers on kala-azar, will com-
pare favorably with what John Hunter or Helmholtz accomplished

during their period of military service. In the United States

jA.rmy the labors of such men as WilMam Beaumont, Jonathan

JLetterman (1824-72), who revived Larrey's methods of rapid

'vacuation of the wounded and reorganized the whole administra-

ion of medical service in the field, William A. Hammond, creator

)f the Army Medical Museum, Joseph Janvier Woodward (1833-

M), pioneer in photo-micrography, Alfred A. Woodhull (1837- ),

vho introduced the Indian method of giving massive doses of

pecac in dysentery,' Bilhngs, Otis, Smart and Huntington have

et an example which has been followed by a number of able

workers in recent times. The first American army surgeon to

ake up the study of bacteriology was Surgeon-General George M.
Jtemberg (1838-1915), who isolated the diplococcus of pneumonia
iinultaneously with Pasteur (1880-), and published valuable

rcatises on bacteriology (1896) and disinfection (1900), and
hrough the localization of "Bacillus X" in yellow fever as a

egative find, cleared the ground for later investigators. During
is administration, Major Walter Reed (1851-1902), of Virginia,

ho had studied under Welch at Johns Hopkins and had done
ood work on the pathology of typhoid fever in his laboratory

1895), was detailed as the head of a Board consisting of James
"arroll, Aristidc Agramonte and Jesse W. Lazear, to study yellow

•ver in Cuba, then occupied by the American Army (1900). Carlos

inlay (1833-1915) had already advanced the theory that the dis-

:ise is transmitted by the mosquito (1881), but when the Army
''Oard went to Cuba, the Bacillus icteroides of Sanarelli held the

eld. In 1900, Henry R. Carter (U. S. Public Health Service) had

lown that a lapse of twelve to fifteen days is nec(\ssary before

1 Woodhull: Studies, chiefly clinical, in the non-emetic use of ipecacuanha,

hiladelphia, 1870.

2 Sternberg: Rep. Nat. Bd. Health, ISSl, Washington, 1SS2. iii, 87-92.

1
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;i ('as(Mtt yellow fcviM" licconics (lanuitM'oiis to others. Hee(l and his

associates soon (lispos(>(l of Sanarelli's bacillus (identical with the

Bacillus X of Sternl)(>r<i) and ])i"oceeded at once to attack the prob-

lem of transmission by mos(|uitos. During the course of their

experiments,' twenty-two cases of yellow fever were produced

experimentally, fourteen by infected uios(}uito-bites, six ])v the

injection of blooil, and two by the injcn-tion of filtered blood-scM'um,

thus proving the existence of a filterable virus (IDOf-), confirmed

by Rosenau at Vera Cruz, in l',)()8, while seven enlisted men dis-

provcMl the fomites theory of transmission by sleeping in infected

l)edding. Carroll was the first to sul)mit to moscjuito inoculation

and came through an attack

« of yellow fever successfully.

__ Lazear died from the effects

^^SSJI^
^

of !in accidental mosquito

t^^tjk bite. Thus it was proven,

^^F^ 1 according to thc^ most rigor-

^§M >3» *^ o^i*^ conventions of formal
^^ logic, that the cause of yel-

low fever is either an ultra-

microscopic organism or a

filterable virus which is

transmitted to man by a

particular species of mos-

quito, the Stegomyia fasci-

ata or calopus. With refer-

ence to the conditions under

which the experiment was

pei'formed, particularly the

period of development in

the body of the mosquito,

the demonstration of the

Army Board is one of the

most brilliant and conclusive in the history of science. Its economic

importance is indicated by the immense saving of life and money
through the eradication of yellow fever in the United States and

the West Indies, if not throughout the entire world. In February,

1901, shortly after Reed had proved his case. Major William C.

Gorgas (1854-1920), of Mobile, Alabama, as chief sanitary officer

of Havana, Cuba, began to screen yellow fever patients and destroy

mosquitos, and, in three months, Havana was freed from the

disease for the first time in 150 years. In connection with the

1 Reed {et al), Philadelphia Med. Jour., 1900, vi, 790-79<).

2Tr. Ass. Am. Phys., Phila., 1901, \\\, 4.5-72.

Walter Reed (1851-1902).
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woi'k on the Panama Canal, Colonel Gorgas has freed that part

of the Isthmus not only from yellow fever, but from all dangerous
infections, and through this great triumph in sanitation, Panama,
formerly a notorious plague spot of disease, the "White Man's
Crave," as it was called, is now one of the healthiest communities
in existence. In 1913-14, General Gorgas, at the invitation of the

Chamber of Mines of Johannesljurg, South Africa, investigated

the causes of the high death-rate from pneumonia among the

native miners of the Rand, devoted the summer and autumn of

1016 to a survey of the endemic foci of yellow fever in South
America for the Rockefeller Foundation, upon which work he was
engaged at the time of his death. The investigations of typhoid
lever incidence in camp during the Spanish-American War (1898),

\>y ]\Iajor Walter Reed, Victor C. Vaughan and Edward O.

Shakespeare demonstrated the transmission of the disease by
tiies. During the American occupation of Porto Rico, the island

population was vaccinated and freed from small-pox imder Colonel
John Van R. Hoff, and shortly afterward Captain Bailey K. Ash-
I ( )rd discovered the presence of hook-worm infection in the Island
I 1 9000 and has since devoted himself to the task of stamping it out.

In 1915 he began the study of sprue as a monihasis. Captain
Charles F. Craig (1872- ) demonstrated that intracorpuscular

conjugation in the malarial plasmodia is the cause of latency and
relapse, and that there are malaria carriers (1902-052); showed
I hat the so-called Piroplasma hominis of Rocky Mountain spotted
fever is really an artefact in the erythrocytes (1904) ; and, in the
Philippines, showed with Major Percy M. Ashburn that the cause
of dengue is a filterable virus transmitted by the mosquito Culex
fatigans (1907^). Craig also discovered two new parasites,

Pnramreba hominis (1906^) and (with Ashburn) Microfilaria

philippinensis (1906^), and is the author of extensive monographs
on the malarial fevers (1901. 1909) and the parasitic amebae in

man (1911). Captain Henry J. Nichols collaborated with Ehrlich
in his initial work on salvarsan (1910) and has since investigated

I he experimental production of yaws (1910-11). Under the ad-

ministration of Surgef)n-General George H. Torney, Major Fred-
rick F. Russell, in 1909, began the huge experiment of vaccinating

I he United States Army against typhoid fever, after the methods
advocated by Andre Chantemesse (1851-1919) and F. Widal in

» Ashford: New York Med. Jour., 1900, Ixxi, .552-5.56.

2 Craig: Ann. Med., Phila., 1905, 982; 1029.

3 Craig and Ashburn: Philippine .Jour. Sc., Manihi, 1907, B. ii, 93-146.

* Am. Jour. Med. Sc, Phila., 1906, cxxxii, 214-220.

5 lUd., 435-44.3.

48
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France (1888), rtVlTor and Kollc in ( Icnnaiiy (ISOO), and Wrip;ht

and Scmplc in England (1890). I'loin a morbidity of 173 (10 fatal)

cases of ty]-)hoid in 1909, Russell was able to brinp; his statistics

down (o 9 cases of the disease with one fatality in 1912, while at

present the army is absohitcly fr(>(» from typhoid. The mobiliza-

tion of United States troops on the JNlexican border in 1912^ ji;ave

IMajor Russell an opportunity such as never came even to Jenner

or Pasteur, viz., that of testin<2; his vaccine at a huge outdoor clinic

consisting of some 20,()()() men. The ahsolutc* success of his ex-

periment is now a matter of history. Captain r]dward B. Vcnlder

(1878- ), of New York City, has made important studies in

beri-beri as a "deficiency disease," summed up in his treatise of

1913, and was the first to determines the specific amebicidal action

of emetine in the treatment of anu^bic dysentery (1910-11-). In

1911, Captains Ernest R. Gentry and Thomas L. Eerenl)aush dis-

covered that Malta fever is endemic in Southwestern Texas, and

transmitted by the goats of the goat-ranches. In 1916, Major

George B. Foster made an important investigation of the causation

of common colds V)y a filterable virus. Lieut.-Col. Charles E.

Woodruff (1860-19i5) investigated the deleterious effects of

tropical light upon the blonde Northern races (1905) and wrote

interesting volumes on Expansion of Races (1909) and Medical Eth-

nologij (1915). In his Mutter lecture (1902) Colonel Louis A. La

Garde (1849-1920) demonstrated that sterile gunshot wounds are

non-existent, because the microorganisms in powder or projectiles

are not destroyed by the heat of firing, but conveyed directly

into the wound. He wrote a standard treatise on gunshot injuries

(1914) . The manuals of military hygiene by Colonel Valery Havard

(1909) and rc-ray technic by Captain Arthur C. Christie (1913) are

in the same class. Col. Edward L. Munson, editor of the Militanj

Surgeon, is the author of important works on military hygiene

(1901), sanitary tactics, the mihtary shoe (1912) and the Manage-

ment of Men (1921). All these works, with the various manuals

of mihtary medicine by Charles S. Tripler (1858), Alfred A.

Woodhull (1898), Paul F. Straub (1910), Charles F. Mason (1912),

and others, have added much to the lustre of the U. S. Army

Medical Corps at home and abroad.

Intimately connected with the history of infectious diseases is

the illustrious bead-roll of its medical martyrs. With Servetus.

and Semmelweis, who died for their opinions, should be classed

such names as Daniel A. Carrion (verrugas), Jesse W. Lazear (yel-

1 Russell: Harvey Lecture, 1913.

^Vedder: Bull. Manila Med. Soc., 1911, iii, 48-53. Jour. Trop. Med.,

Lond., 1911, xiv, 149-152.
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tlow fever), A. Yersin and Hermann Franz Muller (bubonic plague),

Tito Carbone (Malta fever), Allen Macfadyen (typhoid and Malta
fever), J. Everett Button (African relapsing fever), Howard Taylor
Ricketts (tabardillo), and Thomas B. McClintic (Ro(;ky Moun-
tain fever), all of whom lost their lives in investigating the diseases

with which their names are associated.

The surgery of the twentieth century has been devoted mainly
to refinements, inventions, and improvements in procedure, such as
the operations for the excision of the prostate by P. Johnston
Frej^er, of the Indian Medical Service (1901), and Hugh Hampton
Young (1903), of Baltimore, the use of bismuth paste in the treat-

ment of chronic tuberculous sinuses and cavities by E. Beck (1906),
the injection affording at the same time a complete radiogram of

the ramifications of the cavity; the treatment of cancer by a bom-
bardment with high-frequency sparks of wide dimensions (fulgura-

tion), introduced by de Keating-Hart (1910), the elastic pressure-
forceps, and other instruments invented by Eugene Doyen, the
use of the "Cargile membrane" in preventing postoperative in-

testinal adhesions (1912), etc.

August Bier (1861- ), von Bergmann's successor at Berlin

(1907), introduced intraspinal anesthesia with cocaine (1899), a
new method of treating amputation stumps (1900), and active
and passive hyperemia as an adjuvant in surgical therapy (1903^,
in which he was preceded by Hugh Owen Thomas (1876-86).
In cocain anesthesia by the spinal route, Bier was preceded by
James Leonard Corning- (1855- ), of New York City, in 1885,
and by Rudolph Matas (1899). It has been well said that "Cor-
ning first blocked the spinal cord, Cushing first blocked the larger

nerve-trunks, and Crile apphed the principle to the smaller and
more active nociceptor nerves of the skin and superficial tissues."

Infiltration anesthesia was introduced by C. L. Schleich (1894).

Ernst Ferdinand Sauerbruch (1875- ), of Barmen, Rhen-
ish Prussia, professor at Marl)urg (1907), while working in Miku-
licz's clinic at Breslau, greatly advanced the possibilities of intra-

thoracic surgery by his invention of the pneumatic chamber at
icduced atmospheric (negative) pressure for the prevention of

pneumothorax (1903-04). The idea of using differential pressure

was first conceived by Quenu and Tuffier in 1896. Sauerbruch
also devised the positive pressure cabinet in which a patient

l)i-eathes compressed air, while the pleural cavity is opened at
ordinary atmospheric pressure. The earher cabinets were clumsy
and had many inconveniences, but, with the modern improve-

' Bier: Hypcriimie als Hcilmittol, Leipzig, 1903.

-Corning: New York Med. Jour., 1885, xlii, .317-319.

i
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MUMils of S;iiUM-l>ru('h and Willy McN'cr (cabinet foi- »lilT(M-('nt ial

positive and ne»j;ative pressure), <i;real advances in (he surgery ol

the esophagus and the chest, have been made. Forced respira-

tion in ]K)is()ning was first, used by George Edward Fell, of BulTaio,

N. Y., on .July 2)^, 1S87,' and this led to positive pressure l)v means
of intubation tlu* ( Fell-O'Dywer method), wiiich was also recom-

mendiMl l)y Rudolph Matas in 1899. In 1909,- Samuel James
Meltzcr and John Auer, of the Rockefeller Institute, greatly

simplified matters by the method of intratracheal insufflation of

air through a tube ])ass(Ml into the trachea, producing "continuous

respiration without respiratory movements." Maintenance of

respiration in a strappetl animal by means of a bellows had been

demonstrated by Vesalius and Robert Hooke, l:)ut the ingenious

Meltzer-Auer experiment made the procedure viable and was a

true advance in physiological surgery.

Mucli oiTectivc work in visceral surjicry has boon done by Eugene Doyon
(Paris), Cesar Roux (Lausanne), Eniil \\'erner Korte (Berlin), A. W. Mayo
Robson (London), Sir B(>rlvel(>v Aloynihan (Leeds), Jolm B. Murphy (('liicago),

Charles H. Mayo and \\'illiain J. ALiyo (Rochester, Minnesota), and John
yi. T. Finney (Baltimore); in the surfi;ery of the head by von Bergniann,
MacEwen, W. W. Keen, H. Schlotfer, Harvey Cushing; in the surgery of the

vascular system by Erwin Payr (Leipzig), W. T. Halsted, J. B. Murjjhy,
Alexis Carrel; in osteoplastic and orthopedic surgery by Albert Hoffa, Erich
Lexer, E. Lorenz, J. B. Murphy, John B. Roberts, and the remarkable group
of New England orthopedists, viz., Edward H. Bradford, Robert W. Lovctt,

and James W. Sever, who introfluced the treatment of scoliosis by plaster

jackets applied in suspension, Edvillc G. Abbott (Portland, Maine), who
introduced the treatment of lateral curvature by application of jackets in

flexion (1911), Howard Osgood, who, simultaneously with C. Schlatter,

described adolescent apophysitis of the tibia (1903) and studied poliomyelitis

carriers (1913), Charles F. Painter, who excised the innominate bone (190S),

Joel Ernest Goldthwait, of Marblehead, Massachusetts, who has done much
to simplify the complicated subject of "rheumatic disorders" by his classi-

fication of arthritis into the villous, infectious, atrophic and hypertrophic
varieties (1904), and Ernest A. Codman, who described subacromial bursitis

as a common cause of shoulder disability (1906-11), the j^athology and treat-

ment of which were further elucidated by Walter M. Brickner, of New York
(1915). In the treatment of Pott's disease, fractures and deformities by bone-
grafts, Fred H. Alboe (1876- ), of New York, has achieved a well-deserved
reputation (1915^). The Italian method of cineplastic treatment of amputa-
tion stumps was introduced by G. Vanghetti (1906).

Of English surgeons who have rendered distinguished service

during the European War, Sir Berkeley Moynihan (1865- ),

a native of Malta, has made valuable contributions on retro-peri-

toneal hernia (1899), gall-stones (1904), abdominal operations

(1905), surger\^ of the spleen and pancreas (1908), duodenal ulcer

iFoll: Tr. Internat. Med. Cong., Wash., 1SS7, i, 237. Buffalo Med. &
Surg. Jour., 1887-88, x-xvii, 145-157.

2 Meltzer and Auer: Jour. Exper. Med., N. Y., 1909, xi, 622-625.

3 F. H. Albee: Bone-graft Surgery, Philadelphia, 1915.
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( 1910) and o;unshot wounds (1917). He is author of an interest inji;

volume of essays (Pathologj/ of the Living, 1910), and collaborated

with A. W. M. Robson in his treatises on diseases of the stomach
(1901) and panci'eas (1902), and with Makins, in his book on sur-

gery of the stomach and intestines (1912).

Sir George Henr>- Makins (1853- ), in addition to the work
just mention(Hl is author of Surgical Experiences in South Africa

1 1901), bein<2; a clinical study of the effects of small calibre bullets,

the Bradshaw lecture on gunshot wounds of arteries (1914) and a
treatise on gunshot injuries of the blood-vessels (1919).

Sir Anthony Alfred Bowlby (1855- ), who also served in

South Africa, is author of treat-

ises on Surgical Pathology and
Morbid Anatomy (1887) and
Injuries and Diseases of Nerves
(1889).

Sir Robert Jones (1855-

), of Rhyl, Wales, the

guiding spirit of the British

and American orthopedic ser-

vices during the war, has made
many individual contributions

to his subject, summarized in

his book on injuries of the joints

1915), his Notes on Military

Orthopedic Surgery (1917) and
a later text-book.

Alfred Herbert Tubby (1862

) was consulting surgeon

of the British Mediterranean

I-'xpeditionary Force (1915)

Mild of the Egyptian Expedi-

tionary Force (1916-19). He
has written treatises on Deformities (1896), and (with Jones) on
the modern surgery of paralyses (1903).

Sir William Arbuthnot Lane (1856- ), of Fort George,

Scotland, noted for his work on the treatment of fractures ])y plates

Mild screws (1892-1905) and on treatment of chronic intestinal

-tasis (Lane's kink) by short-circuiting the intestine, is author

(if a manual of operative surgery (1886) and played an important

part in the administration of surgical service^ during the war.

Hans Kehr (1862-1916), author of authoritative treatises on
^all-stone surgery (1896-1901); Werner Korte (1853- ), of

B(>rlin, who has written well on pancreatic (1898-1903) and
visceral surgery; Edwin Payr ('1871). of Lmsbruck. director of the

Sir Horkelov Moynihan (1865-
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I nivorsity Clinic at Leipzig:;, who has worked in intestinal sutm'-

injj; anil thyroid transplantation (UKM)), and Erich Lexer (h'^t)?),

oi" Wiirzhnrfj;, professor and diriM-tor of tlie Snrfj;i('al Clinic at .lona,

are prominent (lernian surj^eons oi" today. Lexer is the author

of a sur}j;ical treatise^ (1904-05), investigated the niicrocirgaiiisins

of acute osteomyelitis (1897), and has made a great reputation in

the recent p]uropean War by his effective work on the surgery of

the bones and joints.'

As in eiglitcHMith c(Milurv Paris, modern cities abound with able

operators whose innovations liave been principally along the lines

of technical procedure.

Tiiis is particularly the

case with tiie Parisians

—

Tuffier, Terrillon, Chas-

saignac, Faure, Jaboulay,

Hartmann, Pozzi, Delbet,

Quenu, Doyen, Kirmis-

son, Morestin, Albarran

—

many of whom have in-

cluded gynecological work
as part of their specialty.

During the recent war the

attention of all surgeons in

the combatant countries

hasbeen concentrated upon
gunshot wounds and their

sequelae.

Marin-Theodore Tuf-

fier (1857- ), of Bel-

lenie (Orne), a Paris med-

ical graduate of 1885, who
taught surgerj^ at the Paris

Faculty and experimental

surgery at the Sorbonne, is the author of experimental studies on

the surgery of the kidney (1889), and of monographs on the sur-

gical treatment of phthisis (1897-1909), subarachnoid cocaine

anesthesia (1901), the semeiology of the blood in surgery (1905),

and the surgery of the stomach (1907). He popularized spinal

anesthesia in France, and during the war he collaborated with

Simonin in standardizing wound treatment and other administra-

tive phases of military surgery, and, although in Mufti, his status

was that of a medical officer along the whole French line.

Theodore Tuffier (IS.'^T-

1 For which see, H. G. Beyer: Johns Hopkins Hosp. Bull., Bait., 1916,

xxvi, 267-270.
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Hippolyto Morestin (1869-1919), a Paris graduate of 1894, was
a dexterous operator in all branches of general surgery, particularly

in such ditficult feats as his methods in sliding hernia (1900),

spino-facial anastomosis (1901), resection of the wrist (1902) and
the inter-ilio-abdominal amputation (1903). He made many
contributions to anatomy, wrote a treatise on diseases of the joints,

and, after 1904, devoted liimself ahnost exclusively to plastic and
niaxillo-facial surgery, of which he was one of the most brilliant

exponents during the war.

The last few years are I'e-

markable for a revival of

Hunterian or physiological

surgery, lu-en as Marion
Sims and Billroth in their spe-

cialties greatly advanced the

clinical pathology of diseases

of the al)dominal and pelvic

viscera, so we find Kocher,

Horsley, von Eiselsberg, Hal-

sted, Crile, Gushing, Carrel,

Murphy, not only thinking

physiologically in their work,

but making many new de-

partures by means of experi-

mentation on animals. Hun-
U'V, Alerrem and Sir Astley

Cooper did this, as also Jame-
son and Gross in America, but

since their day the method
liacl been almost non-existent.

At the head of the siu'gical

profession today stands b}^ common consent the honored name of

Theodor Kocher (1841-1917), of Bern, Switzerland, who was a
pupil of Langenbeck and Billroth, and held the chair of surgery in

iiis native town since 1872.

Ivoclicr is known for his nicthod of rcduciiifj; dislofations of the shouldor-
">\u\ (]S7()'), for his (;oiitrit)utions on hernia, ostooniyohtis, his o|)('rations for
"''^

' ' '*' his li\-(h'odvnaniic theory of the effect of <iunshot wounds,
r„i. "it,, ii ! 1

" .1 „ 1 TT„ ii c .i i- :.„

Theodor Kocher (1841-1917). By
Court(;sy of Professor Harvey Gushing,
Harvard University.)

irtificial anu> etc

forand especially for his work on the thyroid filand. He was the first to excise
liie thyroid for goiter (1S7S-), and he has performed this difficult operation
ov(>r 2(M)() times with only four and a half per cent, mortality. In ISS:^'' he
published his description of the "cachexia .strumipriva," which he had found
us a sequel in 'SO out of his first 100 th>Toidectomies, and which, in connection

1 Berl. klin. Wochenschr., 1870, vii, 101-105.

2 Cor.-Hl. f. Schweiz. Aerzte, Basel, 1878, viii, 702-705.

5 Arch. f. klin. Chir., Berl., 1883, xxix, 2.")4-337.
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witli tlu" pioiiocr cxiirriiHcnts ol" Morit/, ScliilT on do^s (IS.W) and tlic work of
llir Ki'vcnlins and Horslcy, inaufiuralcd Uic jjliysiolofiy :iiui pliysiolo^ricjil

sviriicry of tlic ducdess fjlands. Koclicr lias also applied cxix'riinciital siirncry
to the i>liysioloM;y of tjic brain and si)inal cord. In U)\2 lie w)nc(MVc(l the idea
of injcctinji sicrili/.cd coafiulcnc (derived i)y iuHiio from the l)lood-plutelots)
to accelerate coayiulat ii)n in inlei'iinl lieniorrliane.

Koc'hor is (loscriheil as a .slow, careful, precise and absolutely

skilful operator, a typical scientific surgeon, who o])tains the

eonipU^tesl clinical history of his patients ])efore beginnin<2;, and
with whom success is an almost f()ref2;one conclusion. He main-
tains an absolutely aseptic field of operation and is a master of

minute dissecting. His tcxt-)jook of operative surgery (1894) is

an index of his great learning. In appendicitis a chaux and d

froid he is said to be excelled by his pupil Cesar Roux, of the

Canton de Vaud, whose post-haste, slight-of-hand methods,
sometimes to the exclusion of anesthesia and antisepsis, can
scarcely be recommended for imitation. The same thing is true

of the sensational, cinematographic methods of Doyen in Paris,

and, in general, the less showy the operating, the better the pa-

tient's chances.^

Anton von Eiselsberg (18G0- ), of Steinhaus, Austria, pro-

fessor of surgery at Utrecht (1893), Konigsberg (1896) and Vienna
(1901), is a pupil of Billroth. He was one of the first to notice the

appearance of tetany after goiter operations (1890), and, in 1892,

he produced tetany experimentally by excising a cat's thyroid

which he had successfully transplanted into the abdominal pari-

etes.- He has also studied the metastases of thyroid cancer, has

been a prominent worker in the surgery of the pituitary body,
and did effective work during the recent war.

William Stewart Halsted (1852- ), of New York, is pro-

fessor of surgery in the Johns Hopkins University (1889). In 1884,

he first performed refusion or centripetal transfusion of a patient's

own })lood, after defibrination, in COpoisoning. He was a pioneer

in cocaine anesthesia (1885); was the first to ligate the sul^clavian

artery in the first portion with success (189P); devised the well-

1 As Professor Harvey Gushing says, in his recent address before the
International Medical Congress (London, 1913): "The accurate and detailed
methods, in the use of which Kocher and Halsted were for so long the notable
examples, have spread into all clinics—at least into those clinics where j^ou

or I would "ftish to entrust ourselves for operation. Observers no longer ex-
pect to be thrilled in an operating room; the spectacular public performances
of the past, no longer condoned, are replaced by the quiet, rather tedious
procedures which few beyond the operator, his assistants, and the immediate
bystander can profitably see. The patient on the table, like the passenger in a
car, runs greater risks if he have a loquacious driver, or one who takes close

corners, exceeds the speed limit, or rides to admiration." Brit. Med. Jour.,

London, 191.3, ii, 294.

2 von Eiselsberg: Wien. klin. Wochenschr.. 1892, v, 81-85.

3 Halsted: Johns Hopkins Hosp. Bull., Bait., 1892, iii, 93.
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known supraclavicular operation for cancer of the breast (1889'),

and, simultaneously with Bassini, the modern operation for hernia

(1889-), which, in its later phase (1893), diverges widely from
Bassini's in technic. In 1916 he first excised Vater's ampulla for

cancer. He has done much work in experimental surgery, par-

ticularly in circular (1887) and bulkhead suturing of the intestines

(1910), occlusion of the aorta and larger arteries by means of a

metal l)and as a substitute for ligation (1909^), and in auto- and
iso-transplantations of the parathyroid glands (1909^), which, in

connection with H. Leischner's classical paper of 1907, have had
nuich to do with esta])lishing the functional status of these organs.

In aid of a strictly aseptic technic he introduced gutta-percha

tissue in drainage (1880-81), rubber gloves (1890), silver foil

diessing (1896), transfixion of bleeding tissues and vessels by fine

needles and finest silk. Quietly and unobtrusively, Halsted has
taught the delicate art of the perfect healing of wounds, which has

been nowhere more' beautifully demonstrated than at his clinic.

Cieorge W. Crile (1864- ), of Chile, Ohio, professor of clin-

ical surgery in the Western Reserve University since 1890, is the

autlior of highly original experimental researches on surgical shock

(1899), blood-pressure in surgery (1903), hemorrhage and trans-

Fusion (1909), which procedure he has carried almost to perfection

t>y his skill and technic. He has introduced various new opera-

ions for cancer of the lip, uterine prolapse, etc., and he was the

list to perform a major operation with intraneural injections of

'()caine as an anesthetic (1887). He has worked with particular

il)ility in minute "block dissections" of the lymphatics in cancer,

lis operations on the head and neck for this condition (1908) are

ouiparable with the Halsted breast excision or the Wertheim-
lark operation for uterine cancer. His theory of "anoci-associa-

ion," the l)locking of shock in operations by the combination

j»f general and local anesthesia (morphia and scopolamine followed

i\- nitrous oxide and novocaine), with less than 1 per cent, mortal-

>', is his most important contribution to surgery.

Harvey Gushing (18(59 \ of Cleveland, Ohio, professor of

ingery at the Johns Hopkins (1902-11) and Harvard Univer-

ities (1912), has devoted himself latterly to neurological sur-

ciy, and particularly to the surgery of the head and the ])ituitary

odv.

1 Johns Hopkins Hosp. Rop., Bait., 1890-91, ii, 277-280; Tr. Am. Surg,

ss., Phila., 1898, xvi, 144-181, .5 pi.

2 Johns Hopkins Hosp. Bull., Bait., 1889-90, i, 12; 1893, iv, 17, 3 pi.

3 J. Exper. Mod., N. Y., 1909, xi. 373-391, 3 pi.

* IbifL, 175-199, 2 pi.: 1912, xv, 205-215, 2 pi.
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He has (loMc mui'li original woik iii cxpcriiiK'ntal i)liysi(»|(»(j;y, pathology

and surncry, such as fxpciiiiiciital ijroduction of nall-sloiics ilS99), experi-

mental jirodurtion of valvular heart lesions in the <l<)>i, with successful opera-

tive treatnuMit of the same (1*.)()S), successful treatuieiit of facial |)aralysis in

man hv anastomosis of the s])inal accessory and facial nerves (UKKJ); he h;is

introductnl various new procedures—anesthetic nerve-hlockinii (ISDS), lumbar
draiiuifie in hydrocephalus, cross-how incision in opening the base of the

brain, and has developed decomi)ressive operations, particularly in intra-

cranial hemorrhages in the newborn (lOOa) and inaccessible tumors (1905).

In his work on the pituitary body, Gushing has thrown much
light on its physiological functions by the cxpcriinontal production

of sexual infantilism in animals, by the study of pituitary metal)o-

lism in disease, pn^gnancy, hibernation and other conditions, and

by the general consideration of its tUsorders as "dyspituitarism."

His monograph on this subject (1912^) contains his mode of operat-

ing and is an exhaustive study of the condition as approached from

the physiological, pathological, clinical, and surgical sides.

Great advances in vascular surgery have been made by the

experimental method, with the aid of the aseptic absorbable

ligature.

Indeed, the first case of a successful venous suture was the celebrated

"Eck fistula" (1877), which has since been applied by Pavloff and others in

experiments requiring the physiological exclusion of the liver. In 18S1, Vin-

cenz Czerny tried to suture an eroded jugular vein, with fatal results, but

Schede succeeded in suturing the femoral vein, and, by 1892, had 30 success-

ful cavses. In 1890, Jassinovski made 2(5 experimental arterial sutures upon
animals, all lateral, and was followed by Dorfler (1890), who, like Murphy and
Silberberg before him, employed a suture passing through all three arterial

coats. By proceefling aseptically, he avoided thrombosis, and, in 1891, Dur-
ant applied the method with success in two cases of arterial suture in man.
These were all lateral sutures. The first end-to-end suture of veins was at-

tempted with success upon a dog by Hirsch in 1881, and, in 1898, Jaboulay and
Brian successfully applied their U-suture to the severed carotid artery of a

donkey, to be followed with ecjual success upon animals by Salomon! and Tom-
aselli. The first successful circular suturing of blood-vessels in man was done

by

John Benjamin Murphy (1857-1916), of x\ppleton, Wisconsin,

was professor of surgery in the Northwestern University, Ghicago

(189.S-1916). After many experimental end-to-end resections of

woimded arteries and veins, he successfully united a femoral artery,

severed by a gunshot wound, in 1896.^

Murphy had already done epoch-making work in the production of

"cholecysto-intestinal, gastro-intestinal, entero-intestinal anastomosis and

approximation without sutures" by means of a special button (1X92^), which

was preceded by the decalcified bone-plates of Nicholas Senn, potato and turnip

plates, etc. Meanwhile, Robert Abbe (1851- ), of New York, had intro-

1 The Pituitary Body and its Disorders, Philadelphia, 1912.

2 Murphy: Med. Record, N. Y., 1897, h, 73-88.

'Murphy: Ibid.. 1892, xlii, 665-676.
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durod catgut rings for intestinal suturing (1892'), and had attempted prothetic
union of blood-vessels by m(>ans of a fine glass tube (1894), which was imi)roved
upon by Erwin Payr's device of absorbable magnesium cylinders (1900).
In 1897- Murphy introduced end-to-end suture of blood-vessels by means of
invagination, the intima being brought into apposition with the adventitia,
but, although there was no hemorrhage, the circulation was restored in only
four cases out of thirteen, on account of the narrowing of the lumen of the
vessels, with consequent thrombosis. This was finally obviated by the
triangular sutin"<> of Carrel (1900). Before this innovation, Hopfner and
others had transplanted pieces of arter}' or vein by means of Payr's mag-
nesium rings, and UUmann had tried to transplant a kidney in the dog in 1902.
All these experiments fell through, however, on account of septic complica-
tions, and even Carrel succeeded only by dint of the most refined asepsis.

Murphy developed anastomosis of the intestines by invagi-

nation and had remarkable results with bone-grafts, which, curi-

jusly, do not succeed, as a rule, unless the sliver of tissue used is

autogenous—from the patient himself. The graft will, in time, re-

produce the exact contour of the tlefective l)one, in accordance with

Driesch's morphological law of the "totipotenc}^ of protoplasm."

Rudolph Matas (1860- ), of New Orleans, has greatly im-

oroved the operation for the radical cure of aneurysm by his

procedure of aneurysmorrhaphy (1902''), /. e., intrasaccular sutur-

iiii or closing the mouths of the vessels entering into the aneurysm,
,11 id was one of the earhest to work in nerve-blocking (1898-9),

l^pinal anesthesia (1899), and laryngeal intubation (1902).

Alexis Carrel (1873- ), of Sainte-Foy-les-Lyon, France, a

naduate of the University of Lyons (1900), who came to America
II 1905 and is now an associate member of the Rockefeller Insti-

ute, has revolutionized the surgery of the vascular sj^stem and
Inade great advances in physiology and physiological surgery, for

\hich he was made a Nobel prizeman in 1912. In 1902, he pul)-

islu'd his first paper on vascular anastomoses and visceral trans-

)lantation,^ in which he showed that perfect end-to-end anastomo-
is of blood-vessels can be secured by inserting in the opposing
nds a tri))le-threaded suture, which, when drawn tightly, converts
he round lumen of the vessel into an equilateral triangle, thus

<'(Mn-ing closest apposition, without leakage, preserving the con-

i unity of the lumen, and so avoiding thrombosis. Before Car-
iTs time, a wounded artery was treated only by Ugation in con-

inuity. From end-to-end anastomosis of arteries he advanced,

> means of specially invented needles and rigid asepsis, to the

ubstitution of a lost i)iece of an artery bj' pieces of artery or vein,

nd thence to the transplantation of organs from animal to animal.

1 Abbe: Med. Record, N. Y., 1892, xli, 365-370.
"- Murphy: Ibid., 1897, li, 73-88.

3 Matas: Tr. Am. Surg. Assoc, Phila., 1902, xx, 396-434, 16 pi.

' Carrel: Lyon mod., 1902, xcviii, 859-864.



I'ttliV OK MKDICINK

'I'lius, lu' has tr;nisi)laiil(>(l a kidney, with its vascular supply, from
cat to cat, secretion of urine I)ef2;iiinin«>; before the end of tii(> opera-
tion, and this feat has not only hecMi proved successful in man
hut i'\t(Muled to other viscera also. Transplantations in mass of
Mood-V(>ssels, orjians. viscera, and limhs have l)een also success-
ful.' Carrel's in vest i{j;at ions of the latent life of arteries (\9W)
1(m1 to the preservation of i)ortions of blood-vessels in cold storaj^e
for days or weeks before' usint;; them in transplantation. Latterly
he has api)licd the princii)lc of H. CJ. Ilai'rison's experiment on

extravital cultivation of

nerve-cells (1910) to the

extravital cultivation and
rejuvenation of tissues

(1911'^), cuhninating in his

remarkable experimetit of

keeping the excised viscera

of an animal alive and func-

tionating phvsiologicallv in

vitro (1912''). He has also

succeeded in activating and
accelerating the growth of

connective tissue l)y dress-

ings of thyroidal, splenic,

embryonic, and other ani-

mal extracts (1913). Dur-
ing the World War, Carrel

did work of lasting value in

the treatment of wound in-

fection with the Dakin solu-

tion and on the rate of

healing of wounds.
The Nobel prize in med-

icine for 1911 was awarded
to Allvar GuUstrand (1862- ), of Landskrona, Sweden, profes-
sor of ophthahnology in the University of Upsala (1894), for his

mathematical investigations of dioptrics or the science of the re-

fraction of light through the transparent media of the living eye.
As Willard Gibbs founded the chemical theory of heterogenous sub-
stances, so GuUstrand has founded the dioptrics of heterogeneous
media.

Allvar Gnllstrand (1862- ).

1 Jour. Am. Med. Assoc, Chicago, 190S, li, 16G2-1667.
- Jour. Exper. Med., N. Y., 1910, xii, 460-486.
3 .Jour. Am. Med. Assoc, Chicago, 1911, Ivii, 1611.
' Jour. E.xper. Med., N. Y., 1913, xviii, 155-161.
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I'ormerly, the image in the eye was regarded as a schematic, "coHnear,"
)r i)(>int-for-point arrangement, like that studicnl on the lenses of optical in-

struments. The course of the rays in astigmatism, for instance, was repre-
ientcid by the diagranimati(! Sturm's conoid. Gullstrand took up the study of

he ocular image from th(> viewpoint of reality, clearly differentiating its a(!tual

brmation from its optical projection. He showed that the assemblage of

ays in Sturm's conoid has not the slightest resemblance to the actual con-
lition in astigmatism. By applying the methods of mathematical physics,

;sp(>cially those of Sir William Rowan Hamilton (1S2(S), he treated the problem
ls one concerning a s(>t of widely diffused bundles of rays, refracted tlirough a
ystem of continually cvn'ving planes, and showed that, during accommoda-
ion. the index of refraction of the lens is augmented by an actual change in its

tincture. His principal works on this theme are his study of astigmatism
l^'.U), his General Theory of Monochromatic Aberrations (1900i), and his

--:i\-s on dioptrics of the crystalhne lens (1908) and the real optic image (190(3).

11 1SS9, he introduced a practical method of estimating corneal astigmatism
'\ a single observation, an advantage possessed by a single instrument, the
iiirliffe ophthalmometer. In 1<^92, he introduced a photographic method of

M iiing a paralyzed ocular muscle. He also introduced a micrometric method
t I -fimating the photographed corneal reflex, as giving the most exact knowl-
ili:'' of the form of the normal and diseased cornea. His work in this field is

n\ unlike Burdon-Sanderson's photographic determinations of reaction time
ji muscle. In 1907, he showed that the yellow color of the macula in the retina

[• a cadaveric phenomenon, not existing in life; and, as above stated, he dis-

iMPcd the intracapsular mechanism of accommodation.- He also devised the
li \less .stationary ophthalmoscope (1912), which excludes all light not be-

ni-iing to the ophthalmoscopic image, and is thus free from all reflections from
1' mirror or the eye itself, giving a better image, better stereoscopic effect,

I'i a wider field of vision. He has invented corrective glasses with aspherical
ii-i's for those operated on for cataract, which give cleaner cut and more
iiiiiiious images, with wider range of vision, than spherical lenses with the
iiH' focal distance.

Two prominent innovations in eye surgery of recent times have
(in made by officers of the Indian Medical Service. The opera-

iiii of extraction of cataract within the capsule was introduced

\ r.ieut. Colonel Henry Smith in lOOO,"* and his success with it

IS been remarkat)le. As a benefactor of hvnnankind, he is known
1 over northern India, where the reflection of the pitiless sunlioht

oiu the dusty plains tells with terrific force upon the eyes of the

itives. His clinics at Jullundur and Amritsar, in the Punjab, are

<'<iuented not only by streams of blind people, coming by every

odo of travel, but by ophthalmic surgeons, even from the west-

M I 'nited States, who travel across the world to learn his methods.
( teaches by making the pupil perform the operation before him.
(' averages about 3000 extractions a year, and, by 1910, he had
1,000 to his credit, of which 20,000 were done by the intracapsular

cthod. Another new operation, that of sclerocorneal trephining

r glaucoma, was introduced by Major Robert Henr\- Elliot,

' (Jullstrand: AUgemeine Th(H)rie der monochromatischen Aberrationen,
wala, 1900.

- .\rch. f. Ophth., Berl, 1912, Ixxii, 169-190.

^H. Smith: Indian Med. Gaz., Calcutta, 1900, x.xxv, 240; 1901, xxxvi,
'•); 1905, xl, 327.
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1. M. S., in August, l'.)()'.».' The oixTation of nom (ii'acrc li;i(l licM

tlu> fu'Ul for lialt" a coiituiy, l.a.^raiiiic and IlcrlxMt had ciiipliasizcd

\hv value of sclcMvctoiny, and cxcn coi-ncal ti-cphinin^ had hccii

essayoil by Arjiyll HolxMtson, Blanco, I'^iohlich, and Fn^'laiul

Forgus, hut Flliol has made the operation his own hy many ini-

provcMiUMits and has niailc it \ial)lc.

(ii'cal advances in the (ha^^nosis and ti'ealinent of (Hs(>ase of

the internal ear have l)een made hy Robert Barany (l<S7t)- ),

of X'ienna. Privatdocent at the I'niversity, who has done much to

clear up the hazy subject of aural x'eiti^o, or Meniere's disease,

especially in difYerentiating it from allied or adjacent lesions in

th(> cei-elx^Uum, from epi-

lepsy, or from ordinary

nystagmus (1906-).

Lahyrintliinc vcrtif^o or

"vcstil)iil;ir nystagmus" is in-

terpret cfl l)y Btininy us a dis-

turhaiice of function of ttie ves-

til)ular nerv(> or tlie orf2;ans to

whicfi it is (listriliuted, and he

has traced its origin to a large

niunher of ditTereiit causes with

wliicli it might be confused. He
lias introduced a luuulicr of in-

gi'nious differential tests, such

as production of nystagmus by
irrigation of the external meatus
with cold or warm water (ca-

k)ric test) or hy having a patient

try to point at an object with

his eyes shut after luiving pre-

viously touched it (static test),

and he has been able to prove

his case by successful o))erations

on the cerebelhun or the internal

ear. He has also devised a

"noise machine" for testing par-

Robert Bdrdny (1876- ). (From acusis Willisii, and other diag-

a photograph in the Surgeon-General's nostic novelties.

Library.)

Here may be signalized

two recent phases of twentieth century medicine, namely, the rise

of medicine in Latin America and Japan.

Although up to recent years, the Latin-American countries have been

intellectually provinces of Spain, with some impetus from French and German
influences here and there, the medicine of Spanish America bids fair to sur-

pass that of Spain. With all reverence to the name of Ram6n y Cajal, one

of the greatest histologists of all time, in spite of his strenuous efforts for

1 Elliot: Ophthalmoscope, Lond., 1909, vii, 804-808.

2Bdrdny: Arch. f. Ohrenh., Leipz., 1906, Ixviii, 1-30, and later i)ublicar

tions.
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university autonomy in medical teaching, and of the work of such men as
Juan Ferran of Barcelona on vaccination against cholera and tul)ercul()sis

(1(SS5-1919), the pediatrist Tolosa Latour, the physiologist (Joiiiez Ocana,
and the journalist reformer, Rodriguez Mendez, Spanish nTedicunc; has been
dominated by what tiie Spanish themselves call "caciquism" (n('j)otism).

Medical practice is poorly paid and the doctors are driven to the bread-basket
view of life. In the western hemisphere, Mexico had the first hospital (1524),
the first chair of medicine (1578-80), the first medical books to be printed
(1570, 1578) and the first medical periodical (1772). Some 315 medical books
were publishetl between 1570 and 1833 (Le6n). Eminent in Mexican medicine
are the names of Eduardt) Liceaga (1836-1920), the surgeons Rafael Lavista,
Luis Munoz, the obstetricians Juan Maria Rodriguez, and Juan Duque de
Estrada, the statistician Antonio Peiiafiel and the eminent medical historian

and anthropologist, Nicolas Le6n. In Cuba, Carlos Juan Finlay (1833-
1915) first stated the theory of mosquito-borne yellow fever (1881), anfl

ex(!ellent work has since been done by Juan Guiteras, Aristides Agramonte
(yellow fever) and Juan Santos Fernandez (ophthalmology). In Brazil,

parasitology^ received a great impetvis at the hands of Oswaldo Gongalvez
Cruz (1872-1917), who b(>came director of public health at Rio in 1903, and
jthrougli his energetic and drastic reforms was ultimately accepted as sanitary
I lictator of Brazil. In 1900, he founded the Institute, to which the citizens of

Rio gave his name in 1908. Here Carlos Chagas discovered the Trypanosoma
"'ruzi and described the infective thyroiditis produced by it (1909), and Cruz
|liscovered the anopheline sub-species Chagasia and a species of psorophora.
rom this Institute have emanated innumerable investigations of the novel
n-ccts, parasites and venomous reptiles wnth which Brazil abounds, usually
miblished in the transactions of the Institute or the columns of the Brazil

\\hdico. Excellent beginnings in scientific medicine have been made in

'Buenos Aires, Caracas, Lima and other South American cities.

Alodern Japan has now 50,000 doctors, 21 medical schools,

i\('r 100 government and prefecture hospitals, about 1000 private

nspitals, about 8000 isolation hospitals, 10 leper hospitals, one

isane hospital, 8 research institutes and nearly 50 medical jour-

als, of varying merit. Medical education and investigation have
11 iven largely under German influence. Anatomy was established

1 Japan ])y Kazuyoshi Taguchi, physiology by Kenji Ozawa,

iochemistry by Muneo Kumagawa (1839-1902) and Tora-

il)uro Araki, pathology by Moriharu Miura, bacteriology by
Ihibasaburo Kitasato and Masaki Ogata. Kitasato is the founder

the CJovernmental and the Kitasato Institutes for Infectious

'iseases in Tokyo. The bacillus of dysentery was discovered by
iyoshi Shiga (1897). In parasitology, introduced by Isao Ijima,

ipan has already achieved a most brilliant record, particularly

the science of the trematode worms. In 1904, P'ujiro Katsurada

id Akira Fujinami discovered Schistosommn Japonicum and
scribed schistosomiasis, the intermediate host having been dis-

vered by Keinosuke Mujairi and Minoru Suzuki. Metagonimus
)kogawai and its second intermediate host were, both of

Cm, discovered by Sadamu Yokf)gawa in 191.3, and the first

itormediate host by M. Aluto (191(^). Ryukichi Inada and

itaka Ido discovered the spirochete of infectious jaundice

(t'eil's disease) and developed a successful serum-tlierapy for the
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int'cHiion in 191 I ir>. The parasilc of i-al-hitc ivvor (S|)ir()ch;ol;i

mui'is) was discoNtM-i'd l»y Kciizo l"'utaki and Kikutaro ishiwaru

(11)15). The soc'ond inlcrnicdiate hosl. of Clonorchis sinensis was

(liseovored by liai'ujiro Kobayashi (H)ll-I4); llie inhMinediale

host of Paragoninuis W'eslerniaiiii (Ringer, 1871)) !>> Koan Naka-

gawa (1914-15). 'The niisiratorv course oi" human ascaris was

demonstrated by Sadao \'oshida, and I he e\|)eriniental pnuhR'tion

of eaneer from continuous stinuihis by Katasusabui'o Yanui^awa

and Koichi Ichikawa (1915). In 1<)2(), Hideyo Nofiuchi (Uscov-

ered the parasite of yellow fex'ei- ( Lcplospira idcroidcs) at Guay-
aquil.

The last ten or twenty years have witn(\ssed an unusual <!;r()wth

of int(M'est in the history

of medicine. Many ad-

|. ;!^B 'iii'"'il^le monographs and

f
^ ^^H c-'^^^'iJ^s liave appeared, so-

btt^jJH^ ^H cieties have been formed

^!|^^H^ ^^B ^'^ (Jermany, France, Eng-
'^^^^^ ^" land, Italy, and the larger

American cities, exposi-

tions of rare objects, books,

and pictures have been

held, and many modern
physicians have made val-

uable private collections of

the same. The most im-

portant advance of re-

cent years was the founda-

tion of the Institut fur

Geschichte der Medizin at

Leipzig, in 1905, under the

direction of Professor Sud-

hoff, for whom a special

chair of the subject was

created in the University

(1905). This Institute and its publications are supported by a

special endowment of 500,000 marks left for this purpose by the

widow of the late Professor Theodor Puschmann, and in accept-

ing the directorship Professor Sudhoff stipulated that a separate

home for the new specialty should be erected. Karl Sudhoff

(1853- ), of Frankfort on the Main, who had practised medi-

cine for many years before this event, and is entirel}^ self-taught

in medical history, began his studies with his important investiga-

tions of Paracelsus (including a thorough study of the Paracelsus

manuscripts), begun in 1876, and published 1887-99, which are

Karl Sudhoff (1853- ). (From a por-

trait in the Surgeon-General's Library.)
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still authoritative. He has written exhaustive and scholarly

monographs on the iatromathematicians of the fifteenth and six-

teenth centuries (1902), manuscript and other fifteenth century

medical illustrations (1907), the early history of anatomi{;al illus-

tration (1908), German medical incunabula (1908), the CJreek

papyri of the Alexandrian Period (1909), ancient balneology (1910),

and the early history of syphilis (1912). These are all original

researches of the highest order, and, in addition, SudhofT has pub-

lished a host of minor investigations of value, particularly in the

Archiv fur Geschichte der Medizin, which he founded in 1908. He
has made many of the rarer medical texts accessible to German
readers through his Klassiker der Medizin, a series of inexpensive

reprints which, in style and format, are like Ostwald's well-known

editions of scientific classics. His method of investigation is a new
departure. With the financial resources at his command, he travels

''ar and wide in search of rare or unprinted medical manuscripts

md illustrations in the European libraries, private and public,, and,

iy photographing these and collating them, he has been able to ap-

)1\' the inductive method with signal ability in bringing out many
K \v facts, settling disputed points, and exploding much of the

iaditional Papierwissenschaft which has been slavishly accepted

jo date. Thus he has shown, by collation of unprinted manu-
'^rripts, that up to the time of Vesalius, anatomical and other

1 lustrations were for centuries based upon servile tradition and

dmost devoid of any signs of original observation. No one has

vritten more effectively upon anatomical illustration since Chou-

ant. Sudhoff has also developed the whole science of the Lassta-

\elkunst, against which Paracelsus brayed with such obscene vigor

n his Liber Paragranum (1589), and, during this research, he dis-

overed the first medical publication to be set in type, Gutenberg's

lurgation calendar of 1457, in the Bibliotheque nationale in Paris.

lis philological researches on the Alexandrian papyri (1909)

hrow much light on the status of Egyptian medicine in this period,

nd his recent investigation of the early history of syphilis (1912),

hich we have already described, fvu'nishes a formidable argu-

icnt against the theory of the American origin of the disease.

[is path-breaking study of medieval surgery (1914) was completed

1 1918. He has also added much to our knowledge of the ad-

incement of state medicine during the Middle Ages. His original

ivestigations and reproductions of the medieval writings on lep-

)sy, plague and syphilis, including the preventive ordinances, go

r beyond the labors of Haeser in this field. To look through his

onderful catalogue of the Dresden Historical Exhibit (1911) is

' realize how little one knows about medical history. His vast

ading gives him an insight into medieval medicine, such as is

49
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possessed by no oth(>r livinjz; man, and his conversation alone is

said to lie an inspiration to his pupils. Sudhoff believes that
classical phil()lo<i;ists who have exhausted the iK)ssil)ilities of the
secular literature of (Ireece and Rome, should try Micir teeth on the
older medical writings and help to (>lucidat(> them. His (exhaustive

study of the German medical incunal)ula (11)08) supplements and
completes the work of Choulant, and is a forerunner of the move-
ment, started in Berlin (1904), to get up an int(M-national cata-

logue of all the incunabula in public and private librari(>s, in order

to decide the many unsettled points as to time, place of pul)lica-

tion and authorship.

With the work of this distinguished scholar this sketch of

recent nu'dicine mav fitlv close.



CULTURAL AND SOCIAL ASPECTS OF MODERN
MEDICINE

Readers of Lecky's "History of European Morals" will recall

the impressive pages in which this eminent philosophical writer

discusses the effects of the modern spirit of inchistrialism upon
ethical relations, even upon sexual morality. Two types of char-

acter, he says, are apt to be produced^—the thrifty and cautious,

which has "all that cast of virtues which is designated by the

term 'respectability' "; and the speculative, enterprising type,

which is "restless, fiery, and uncertain, very liable to fall into great

and conspicuous vices, impatient of routine, but by no means
unfavorable to strong feelings, to great generosity or resolution."

The first type is prevalent in poor, isolated communities, the second

among the l^usy marts of commerce. These phases of the great

industrial movement of modern life have not been without their

effect upon medical practice. During the nineteenth century, we
sec the physician becoming more and more impersonal, more of a

business man and not so much influenced by the social and ethical

obligations which were certainly a characteristic of the eighteenth

ciitury physician. The "family doctor" of the past has well-

nigh disappeared, except in small communities, and, in the modern
Mcriod, we find the city physicians, under stress of competition,

JTcating everywhere local codes of medical ethics. The reasons

!"or this are not far to seek. They have been set forth at sufficient

( ngth in Mr. Bernard Shaw's clever but superficial tirades on
lie commercialization of the medical profession. Otto Juettner,

n his interesting life of Daniel Drake, tells of a certain gruff phys-

ician in the Western Reserve in the early thirties who, when
;unmioned to see anj^ patient of whose financial status he was ig-

lorant, alwaj's demanded, on entering the room: "Who pays this

•ill?" This is a crude instance, yet compare it with what Abraham
"lexner says about the careers of the two Hunters, Matthew
^aillie, Bright, Addison, and Hoclgkin:

'These men all ran substantially the same course. As unknown youths
hey became assistants in the dead-house or the out-patient department of the
lospital. This was their opportunity; obscurity was their i)rotecti(m. They
pent years in workinj; out, on l)oth patholof^ical and clinical sides, the impor-
aiit problems with whi('h their names are severally asscxaated. When, at the
lose of a decade, they had achieved scientific eminence, they were whirled off

ito busy practices. The rest of their active lives they spent as prosperous
onsultants, visiting the hospital and teachinjj; in its medical school, of course,
ut without the leisure, environment, or stimulus requisite to further scientific

'Ursuit. The hospital as an institution was indiflerent; other inducement

771
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tli('r(> wa--^ iiotic. l'"ift(HMi or t\\('iit\- uiiprixliiciiNc years followed. Tims inon
blossomed earl>', Imt tlie\- left no sml; liie\- had no scientific lieirs; they
established no line."'

Mcxncr is apparciitlx- not familiar with .lolui Iliiiitcr's pupils,

with the actual tacts about Addison and Ilod^kin as "])rosp(M"ous

consultants," nor with the successors ol' ]^i-ii>;ht and Addison at

Guy's Hospital; yet it is not inilikcly that a good consulting

practice, a comfortable l)erth in Harlev Street, has been a promi-

nent ambition of the London ))ractiti()ner in the modern period.

Even in (lermany, Flexner is disposed to admit "a growing

susj)icion that the idealism of the clinical professors is yielding to

the temptation, perhaps the need, of increased income. . . .

The scale of living has been altered b>' industrial prosperity;

new ideals, material in character, are creeping in." From the

days of John Hunter's unwilling (]uest after "that danmed guinea"

to the disputes of our own time about "fee-splitting," contract

practice, lodge doctors, Krankenkassen, patent medicines, un-

qualified practitioners and general surplus of doctors, the necessity

of struggling for a competence, instead of having it assured by
family practice, as in the eighteenth century, has wrought a change

in the modern physician. The ideal is scientific and impersonal,

to be as efficient as an engineer and to look and act like one.

In spite of themselves, men are influenced l)y the social condi-

tions which impinge upon them. It is a noticeable fact that the

pictures of Americans of the Civil War generation have a more
sincere and ideal look than those of the present time. The modern
type everyw'here is one of clean-cut business efficiency. In the

advancement of science this has lieen an immeasurable gain.

Modern science has done away with the idea of personal infalli-

bility, has centered itself upon results and has a fine probity of

its own. "The scientific gentleman," said BiUings, "is the blue-

ribbon of our day." It is to the credit of modern medicine that,

in spite of intense competition, thousands of physicians have con-

tinued to practise their profession along the old honorable lines,

giving largely and nobly of their time to the poor, although, in the

crow^ded streets of finance, a man whose heart is better than his

head is a fool by definition. The most enlightened physicians of

today are advancing preventive medicine, which tends to do away
with a great deal of medical practice. "Certainly men who reg-

ularly render a large part of their services gratuitously and are

constantly striving to eradicate their own means of livehhood can-

not be convicted of being altogether mercenary. "-

1 A. Flexner: Medical Education in Europe, New York, 1912, 13.

2 J. B. Nichols: "Medical Sectarianism," Wash. Med. Ann., 1913, xii, 12.
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As Harvey Cushing quaintly puts it: "Dr. Pound of ('ure

Lane is being superseded by his young disciple, Dr. Ounce of Pre-

vention Street."'

The increased cost of living, the automobile, expensive office

appointments and instruments, foreign study and travel, make
heavy inroads on the modern physician's income, and, hence,

have almost tripled the rate of medical fees. In other words,

I he purchasing ])o\ver of mone}' is steadily declining. According

to the laws of economics, the greater the supply of gold, the more
it ])ecomes a commodity and the fewer the things it will buy. It

is easier to get money nowadaj's than unadulterated food and
laiment or unscamped labor.

At the end of the eighteenth century (1798) the professional charges of

"practitioners of physic and surgery in the State of New York"- were $1 for an
diilinary visit or $1.25, with a single dose of medicine, 12 cents each for pills

and powders, $5 for a consultation ("verbal advice") or a night visit, $1 to $2
fiir bloodletting, $4 for cupping, $100 each for amputating a joint, excising an
I \(', operating for aneurvsm, while operating for hernia, stone, or cataract cost
si_'5; an ordinary labor'case was $15 to $25; a difficult one, $25 to $40. S. C.
1 -iisey, commencing practice in Washington, D. C, in 1S49, got $1 a visit, and
"niany times the bill was settled with a fraction, and often a small fraction, of

that amoimt."'' At present, the average bill for a city visit is $3 ($2 in some lo-

calities), and consultations and obstetrical and surgical cases are paid in pro-

])i)rtion. In England, the average consultation fee was a guinea up to 1870,
aft(>r which it became customary to ask two guineas for the first visit and one
tiuinea afterward. If required to travel the charge was an additional guinea a
mile, until about 1845, when railway locomotion reduced this to two guineas
]>i-v three miles (Power). In the country districts, or among the poor, visits

may be variously ten shillings, five shillings, eighteen pence, or sixpence.

I he country doctor usually charged for the medicines he prepared and sui)plied

rather than the advice rendered, c. g.. bleeding Is. 6d., bolus Is. 6d., draught
and ])ill Is. 9d., iter (journey to house) Is. (id. The Poor Law appointment in

1 s45 was usually £20 per annum for each parish, 10s. extra for a midwifery
!• ISO, with an additional 2s. (ki. if the patient lived three miles away (Power^).

1 ii(> socialization of medicine by panel practice has imposed much extra work
lat small compensation upon English physicians, and has doubled the labors of

'those not on military duty in the recent war.
In France, during the Napoleonic wars, a cabinet consultation or a city

\i-it was 10 sous (1805-39); by 18.50 it was 1 franc. Bloodletting was 1 livre;

an accouchement, 12 livres. In Prussia (1900), physicians and i)atients make
w liatever bargain they choose: 2 to 20 marks for an office visit, 1 to 10 marks
fir a subsequent visit or a consultation, 4 to 10 marks for a confinem(>nt, with
lialf as much again for twins, 3 to 15 marks for removing a tonsil, 10 to 30
marks for setting a fracture. In 1892, over half the physicians of Berlin were
making less than ',M)()Q marks annually; about one-tenth were making over
] ( ).()()(). At Berlin, in 1908, the salary of a professor ordinarius was 4800 marks,
with increases of 400 marks every four years, up to a limit of 7200 marks at
the end of twenty-four years' service. Outside Berlin, it begins with 4200
iiid ends with 6600 marks. A salaried extraordinarius gets 2600 marks to

1 Cushing: Brit. Med. Journal, Lond., 1913, ii. 291.

-J. J. Walsh: "Physicians" fees down the ages," Internal. Clin., Phila.,

1910, 20 s., iv, 2,")9-275.

^Samuel C. Busey: Personal Reminiscences, Washington, 1895, 63.

* D. A. Power: .lanus, Amst., 1909, xiv, 292-293.
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Btjirt Willi, with ISOO marks as tlic liriiil. In Austria, (ho rxtniordinarius
8tarts Willi ;>2(K) kioiicii and reaches 1000 kronen in a decade. Klexnor says
that a prominent (lerman i)n)|'(>ssor disclosed the sources of his income' ;vs

'•S;iOO as hosjntal physician, paid hy the city; $2000 as professor, paid by the
state; SaOlM) in student fees. He al.so does some consultant jmictice in the
afternoon."'

Modern art, lik(> that of the seveiiteenlli cendii-y, lias repi'e-

sented medical subjects in varied and manifold ways. One promi-
nent characteristic of modernity, "the strange disease of modern
Ufe/' is to seek what is odd and new, and, in art, to find inspiration
in iiglinc^ss. (ioya's canvasses in the Prado, for instance, and par-
ticularly his etchings, are triumphs of the macabre. His figura-
tions of teratology, idiocy, insanity, death by violence and general
bloodshed, show the curious interest in the horrible, the solemn
delight in death which the (loncourts thought essentially Spanish:
"Le genie de Vhorreiir, cest Ic genie de I'Espagne." The Musee
Wiertz in Brussels affords another example of this tendency.
Infanticide, suicide, premature burial, and eroticism are the
special themes of this artist. Charcot gives an interesting group
of bhnd men by the Japanese artist Hokusai. The impressionist
Degas, working with the precision of a Dutch interior painter,
has excelled in rendering the artificial movement of the ballerina.
His nudes are as ugly as those of Rembrandt. A more recent de-
velopment is the scabreux, which has been exhaustively treated by
modern cartoonists and caricaturists, like Gavarni, and in the can-
vasses of the German Secessionists, some of whom have represented
childbirth, for instance, with appaUing frankness. Every recent
Salon des refuses at Paris has had something of this kind. Along
more conventional lines there have been plenty of canvases rep-
resenting doctors at the bedside or surgeons operating in cHnic;
and of pictures of the old-fashioned literary type, which tell a
story, such as Wilhelm von Kaulbach's "Narrenhaus" (1837),
E. Hamman's Vesahus; Germain Colot cutting for stone in the
presence of Louis XI (1414), by Rivoulon; Pare operating on the
outskirts of a besieged town by L. Matout; the "Pestiferes de
Jaffa" of Antoine-Jean Gros; Gericault's "Femme Paralytique"
(1820); Robert Henry's "Pinel a la Salpetriere" ; Feyen-Perrin's
"Legon de Velpeau"; or Pean demonstrating hemostasis by forci-

pressure (L. Gervex). Others, such as Andrea Cefaly's dentist

(1875), Laurent Gsell's picture of Pasteur inoculating against
hydrophobia, Edelfelt's "Pasteur in his laboratory," Camille
Bellanger's art-students dissecting at the ficole pratique, A.
Brouillet's picture of Charcot demonstrating a hysterical case at

the Salpetriere, or Julian Story's laboratory at St. Lazare, show the

iFlexner: Op. cil., pp. 148, 293-299.
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tendency toward realistic or photographic representation, as of

something "caught in the act." Carolus Duran, Sargent, Cecilia

Beaux, and others have made many excellent oil portraits of re-

cent physicians. Many modern medical men have illustrated their

own works, in particular the Bells, Henle, His, Leidy, and Lister.

Auvert, Cruveilhier, Bright, Lebert, Hope and Carswell left great

polychrome atlases of disease. Paul Richer made a beautiful

drawing of Charcot, and Charcot himself was a talented draughts-

man and decorator of porcelain. His pencil followed the lead of the

comic and the fantastic, and his caricatures of the Paris Faculty,

as friends in council {L' Areopage) and in Indian file {en queue), are

delicious. Sir Seymour Haden, the surgeon, was one of the most

accomplished of modern etchers. In sculpture, we have Alfred

Boucher's bas relief of Tobias restoring his father to sight (Musee

de Troyes), Falguiere's full-length statue of Charcot (Salpetriere,

1898), and the more conventional figures of English and American

physicians in various localities. Rodin has made a large number

of curious shorthand notations of human anatomy, as preparatory

to his peculiar mode of treating marble. Of the many recent

monuments to Servetus, we may mention the figure on the funeral

pyre in the Place de Montrouge (Paris) by Jean Baffier, the con-

t(Muplative Servetus, in doctor's cap and gown, in the vestibule of

1 he Museo Velasquez at Madrid, the statue of the martyr in prison

by Roch (Annemasse), the Rodinesque nude by Joseph Bernard

at Vienne (Isere), the gowned seated figure on the portico of the

edifice of the Faculty of Medicine at Zaragoza, and the expiatory

phnth of rough-hewn granite at Geneva. Servetus has also been

commemorated in a play by the Spanish dramatist and physician,

Jose Echegaray (La muerte en los labios^).

As modern physicians have been abundantly caricatured in

the graphic arts, so the business-like tendencies of the profession

in our own time have afforded liberal opportunities for literary

satire. Baas has hit off the early nineteenth century doctors of

t his type as characterized "by the fashionable cut of their clothing,

llieir universal greetings and rapid gait, their imperturbable

amiability, and the thermometer, stethoscope, percussion hammer,

etc., peeping out of their coat pockets."- All this implies a some-

what sweeping survey of a whole period, but we find similar traits

of smartness in such characters as Dickens' Dr. Slammer in Pick-

wick or Dr. Jobling in Martin Chuzzlewit, and Charles Reade's

Dr. Aberford in Christie Johnstone. Thackeray's Dr. Firniin and

' Oslor mentions another: "The Reformer of Geneva" (privately printed,

1S97), by Professor Shields (Princeton).

- Baas: Op. cit., p. 770.
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\\ ilki(^ Collins's \)v. Downward rcpn'scnl types of a craftier and
more ilul)ious kind. The liest ini,t«i;ina(iv(> portrait of the hifj;h-

bred physician of intellectual t\pe is that of J,ydj>;atc, in (Jcorge

Eliot's "JNIiddleniarch," a novel which, on the whole, affords the

most effective side-lijiht oti lui^lish luedicinc in the late (5c()ru;i;iii

and early \'ictorian periods. The keenest edge of the author's

satire^ is r(>ached \u the medical gossi]) of the gentlewomen in the

tenth chapter. Mrs. ( "adwaUader likens C'asaubon, the fossil

bridegroom of the Ix^autiful Dorothea, to a dose of medicine, "nasty

to take and sure to disagree"; and Lady Chettam, in discussing

Lydgate's superior family connections, observes:

"One (Iocs not cxim'cI it in a iJractitioiicr of tluit kind. Vor my own part,

1 like a niodical man more on a iootinj^ with my scivants; they arc often all

tlic clcvorfT. 1 assure you I found i)oor Hick's judfimcnt unfailinji;; I never
knew liim wroiifi. He was coarse and butcherlike, but he knew my constitu-

tion."

The same note is sounded in Major Pendennis' horror lest a

lady marry her uncle's doctor, which would seem a far cry from

the jiresent esteem in which jihysicians are held. Hc^nry James'

''Washington Square" (1880) opens with an amusing assurance

of their superior status in the United States. Balzac immortalized

the French country doctor,' no less than Dupuytren was the

original of his Desplein, but his Horace Bianchon is a fancy

portrait. Gustave Flaubert, Samuel Warren, Charles Lever,

Oliver Wendell Holmes, W^eir Mitchell have all api)roached the

subject from different angles. Mitchell has made a {;lever study

of a quack.2 The medical students of Dickens, Albert Smith,

and others are sufficiently well known. Turgenieff's Bazaroff,*

the agnostic, anarchistic student of Eastern European type, is a

genuine creation.

The conditions of medical education in modern times may be

briefl}^ stated as follows: The teaching of medicine as a science, as

something of larger scope than its practice, began with the founda-

tion of laboratories and with the gradual assemblage of specialties

as units in university instruction. From Boerhaave's time on,

great teachers have always had a limited number of brilliant

pupils, who had it in themselves to be what they were, but the

average medical student did not begin to come into contact with

the actual working facts and experiences necessary for his "educa-

tion," until he was given an opportunity to test and try things

for himself, and this was only possible, even in anatomy, when

1 Balzac: Le medecin de campagne (1833).

- Weir Mitchell: The Autobiography of a Quack, New York, 1900.

^Turgenieff: Fathers and Sons (1862).
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practical work was su1)stitutecl for routine didactic lecturing, often

l)ased upon fantastic theories emanating from the teacher's brain.

( ierman university' teaching was for a long time didactic, but with
the foundation of such laboratories as Purkinjc's at Breslau (1824),

Liebig's at (Jiessen (1825), or Virchow's at Berlin (185(3), there

was a new departure; and, although it took a long time for the new
movement to get under way, yet, since the advent of Virchow and
his contemporaries, the modern world has .been going to school

I" Ciermany in the sciences upon which medicine is based, while

Jjigland and France have mainly excelled in the organization

of hospital and clinical teaching. As late as 1842, Helmholtz,

arnduating as an army surgeon, discussed, among other theses, a
<iirgical operation which, like Haller in the past, he had never seen
i»i- tried. While German medicine was in the throes of ''Nature

I'hilosoph}'," Laennec and Louis, Bright and Addison, Graves
tml Stokes, Dupuytren and Astley Cooper, were turning out

crowds of competent clinicians and surgeons. At the present

time, German medical education is based upon the sound assump-
tioii that all the specialties, even dentistry or obstetrics, are so

man}' phases of physics and chemistry, and there is hardly one of

her eminent teachers who has not done original work in some
fundamental branch of medicine at the beginning of his career.

In the United States, conditions were entirely different. In colo-

nial times, the medical student, however poorly educated, had, at

least, the advantage of being under a preceptor, and thus coming
into actual contact with the details of medical practice. But in

iho stress and competition of a growing democracy, this custom
^\as soon discontinued, and while one or two medical schools

iiaintained a certain level of excellence, a vast number of inferior

-chools were permitted to spring up which had no reason for ex-

-tcnce. In the first half of the century, ambitious and enterpris-

iiu; American students, who had the means, were going to Paris to

-tiidy under Louis, or to Astley Cooper in London; in the later

)rriod, they were swarming to Virchow in Berlin, to Charcot in

'aris, or to Billroth in Vienna. It was only toward the end of

lie nineteenth century, under the direction of Eliot at Harvard,
')illings, Welch, and Osier at the Johns Hopkins, and Pepper in

Miiladelphia, that medical teaching began to be true universit}^

caching, in the sense of training a student to make use of his own
iiind as a substitute for blind acceptance of dogma. In the early

)('iiod, scores of able American physicians, it is true, came out of

nforior schools and learned their medicane by practising it, but
vhat they accomplished was due to themselves and not to the con-
lit ions from which they sprang.

On the continent, clinical medicine was abl}^ taught by Cor-
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visart, Laennoc, Louis aiid 'l'i<)uss(>:ui in Paris, SchonhMii and
Froriclis in B(>rlin, Skoda and OppolzcM- in \ionna. At (his time,
"snap diajinoscs," like sli>i->;lit-ol-liand surgery, were the fasliion.

Corvisart once reinarked Ihat the subject of an oil painting must
have been a victim of heart disease and it proved to be so. Fre-
richs was so infatuated with this cult that lie never admitted a
diagnosis to he wronp;. Yet the most exact methods known were
employed in the cHnics. C'orvisart was the reviver of percussion.
The stethoscope, in Laennec's hands, was the means of developinjr
the science of diseases of the chest. Louis and the Irish clinicians

introduced pulse timing by the watch. Piorry invented the plex-
imeter. A\'und(>rlich put cUnical thermometry upon a scientific

basis. The stethoscope was first mentioned in the Harvard
Catalogue in 1868-69, the microscope in 1869-70. Thermomet(>rs
began to make their appearance in Enghsh hospitals about 1866-67,
and came into general use about 1868-70. They were about Um
inches long, so large, in fact, that it took at least five minutes for

them to register the axillary temperature, and so clumsy that, as
Brunton relates, they were carried under the arm, "as one might
carry a gun."i Their reduction in size, indeed the invention of
the pocket thermometer, was due to Sir Clifford AUbutt (1868).
Neither Keen nor Tyson saw a clinical thermometer or a hypo-
dermic syringe during 1862-65. Billings, however, in taking care
of the wounded from the seven days before Richmond (1862),
had provided himself with both.^

In 1840, Schonlein introduced the novelty of lecturing in Ger-
man at the Charite, while Geheimrat Wolff, his Berlin rival, con-
ducted in opposition a "lateinische Klinik," where there was neither
percussion nor auscultation, and this pedantry was not suspended
until shortly before Schonlein's retirement in 1857. Schonlein's
chnics, as described by Naunyn,^ were of the highest scientific

order. Upon entering the ward, the short, fat Schonlein would sink
into a comfortable arm-chair beside the patient's bed, while his

assistant read the case-history with the necessary details of auscul-
tation and percussion and all the chemical and microscopical find-

ings. He would then rise and examine the patient, and, dropping
into his chair again, proceed to develop his diagnosis upon patho-
logical grounds, and then discuss the case from the point of view of

* Sir Lauder Brunton: Lancet, London, 1916, i, 317. See, also, the in-

teresting history of clinical thermometry bv G. Sims Woodhead and P. C.
Varrier-Jones in Lancet, Lend., 1916, i, 173;' 281; 338; 450; 49.5.

2 J. S. Billings: Tr. Coll. Phys., Phila., 1905,, 11.5-116. Chnical ther-
mometry was popularized in the United States by Edouard S^guin's books of

1873 and 1876.

'B. Naunyn: Die Berliner Schule vor 50 Jahren (Samml. klin. Vortr.,

No. 478), Leipz., 1908, 210, 211.
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etiology and therapy. If a patient died, there was an autopsy with

an "epicrisis" in which possible errors in diagnosis were discussed.

After Schonlein came Frerichs (1859), who kept up the same tra-

ditions. He would examine new cases directly upon entering,

and, if he found that his assistants had thoroughly studied them,

the histories would be read, with all the accessory data of examina-

tion of urine, excreta, sputum, larynx, even the fundus of the eye;

while microscopic slides would be demonstrated and pictures

(often from his private collection) handed about among the stu-

dents. He never nagged or bullied his assistants, treating them,

Naunyn says, as if they were essential organs of his own body.

His recapitulation of the case, with diagnosis, sometimes theatrical,

was esteemed a masterpiece. It rested upon a rigorous scientific

basis, yet, in closing with his subject, Frerichs favored the minute
bedside casuistry of the English; and the patient, if not removed
in time, sometimes heard a bad prognosis. Therapy was carefully

considered by Frerichs and prescriptions forthcoming, as part of

the subject, although, Naunyn thinks, the results did not greatly

concern him. Upon the recovery or death of the patient, Fre-

richs gave a vivid and instructive epicrisis and, at the end of each

semester came the ''general epicrisis" in which all the cases gone

over were carefully reviewed.^ Upon such teaching as this was
based the German development of internal medicine as a science,

even down to the great clinics of Naunyn or Friedrich Miiller.

Traube, who became clinical director of the other wing of the

Charite in 1853, was also esteemed for his exact diagnoses.^ He
was more conscientious and sincere in bedside examination, more
interested in his patients than Frerichs, and was consequently

better liked in private practice; but, according to Naunyn, he knew
little chemistry, was an almost servile follower of Virchow in path-

ology^, and, in his efforts to make clinical medicine subservient to

physiology, sometimes went into wire-drawn subtleties and super-

fine distinctions. Virchow favored Traube and hated Frerichs, so

that the relations of these two were never cordial. Naunyn re-

lates^ that it was a common circumstance for the two great clin-

icians to stalk by at the head of their classes in the Charite without

taking the slightest notice of each other, and their pupils were

tacitly forbidden to associate in public. Meanwhile Vircihow was
the bright particular star of the Berlin school, a political revolu-

1 Naunyn: Op. rit., 212, 215-218.

- For example, that of aortic aneurysm by laryngoscopic detection of

paralysis of the left vocal cord (Deutsche Klinik, Bcrl., 1860, xii, 395: 1861.

xiii, 263). Osier relates that on one occasion, when a postmortem did not con-
firm his views, Traube simply said "Wir haben nicht richlig gcdachl!"

^ Naunyn: Op. cit., 219.
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tioiiary in his youth, ;m inlcll(>chi;il t\r:uit in old ago. His public

hn'tures, at which he was oi'lcu late foi" political reasons, wcir

(litTusr, tedious, and difhcult to follow, on account of his lengthy,

often involved, sentences, but he was a brilliant master at the post -

mortem talkie and merciless in examining students.' To the north

of the old ( 'harit6 stands the new ( 'harite, an ugly, gloomy building

with grated windows containing the insane, th(> syphilitic, and a

"coml)ined station," the patients of which were sick convicts

taken from the jirisons. Of this "combined station" Virchow was
physician-in-chief, and here, most assiduous in his duties, he

actually posed as a "clinician. "^ At Vienna, Skoda was all for

auscultation, Hokitansky all for ]X)stmortems, and Oppolzer was
the best all-round teacher. Of the later Berlin group, it was said:

"Gerhardt makes a diagnosis usually, Senator often, Leyden
never" (Jacobi). Leyden, when his clinical assistant reported

"unreine Herztone,'" said: "Very well, then, wash them" (Klebs).

In England, Addison w-as easily the greatest clinical lecturer of

his time, handsome, brilliant, and eloquent, but feared by his

students on account of his cold, arbitrary manners and his martial

outside. The genial, even-tempered Bright ran him an eas\'

second, and although not so imposing in the lecture room, did

more scientific work in the end and had a much larger practice.

With these men, and with Hodgkin, pathology and chnical medi-
cine went hand in hand. After them came Gull, Wilks, and
Fagge, all attractive teachers. In France, Trousseau was the most
vivid and picturesque lecturer of the period, setting the pace for

Dieulafoy, Marie, and other teachers of the courteous, quick-

minded French type. Charcot's public clinics were unique of

their kind, and designed to meet the needs of the great throngs \\\\o

followed them. In order to throw his teaching into stronger re-

lief, he demonstrated his cases in a miniature theater, the stage of

which was furnished with footlights and all the scenic accessories

of illumination from different angles. The patients stood before

the footlights or in the limelight, if necessary, while Charcot,

from the side of the stage, elucidated their cases in a slow, distinct

manner, for the benefit of foreigners. When the patient was dis-

1 His occasional bitterness Naunyn attributes to the hardships of his early
youth.

2 "Die Assistenzarzte jener Abteilung, erzahlten oft, wie regelmassig und
ausfiihrlich er dort die Visite mache, und wie gern er den Arzt spiele," Naunyn,
op. cil., 215, 222. This may have been part of Virchow's ironical program in

reference to Frerichs. M. Regensburger relates that he once saw Frerichs
harpoon the biceps of a living patient to secure a preparation of trichina.

Four days later the patient died of pyemia. The case was posted by Vir-

chow, wlio began the necropsy by mimicking the solemn pontifical manner of

Frerichs: "Gentlemen, another sacrifice to our science!" (Calif. State Jour.

Med., San Francisco, 1914, xii, 179).
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missed, the pathological lesion would immediately be thrown upon
a screen at the back of the stage, and this theatrical effect never
failed of impressing his large audience. Charcot's wonderful
lectures were always carefully written out in his own hand and
handed to his assistant, as he passed out, to be published in due
course. His screen effects have now given -place to the epidiascope

and the cinematograph, which has been utilized by some modern
surgeons as the onh^ way of making a large concourse of students

see the details of an operation.^ In the earher American schools,

clinical teaching was largely didactic, most of the schools lacking

true clinical facilities, and hospital work being usually accessible

only to those who obtained positions as internes or extemes.

These deficiencies were set off, in the later period, by the post-

graduate school, in which the teaching was entirely practical, and
which Flexner has satirically described as "an undergraduate
repair shop."- Private preceptors and quiz-masters were em-
ployed by those who could afford it diu-ing theu' medical courses.

A good example is to be had in Busey's account of the private

teaching of George B. Wood, of Philadelphia, about the middle
of the nineteenth century. Wood, a grave, dignified Quaker
who had a private botanic garden, spent $20,000 on diagrams and
models, and gave over $60,000 in endowments to the University

of Pennsylvania and the College of Physicians of Philadelphia,

would meet his students nightly at his private house, around a
table lighted by silver candelabra, and here he would examine
them, line by line, precept by precept, through the two volumes
of his book on practice of medicine.^ This method was fairly

typical of American teaching in the period. Its defects were that

it was a mere pedagogic rubbing in of what had already been
heard in routine lectures, with hardly any practical clinical experi-

ences whatever. W. W. Keen says that the Philadelphia clinics,

"until Da Costa, in the session of 1866-67, took hold of them,
were about as inane and useless as one could imagine."^ Bedside
teaching in pediatrics, and indeed, in internal medicine also, was
introduced by Jacobi in New York in 1862-4. What clinical teach-

ing should be is seen in Flexner 's spirited account of Friedrich

Miiller's clinic at Munich:

^ Naunyn, for instance, has likened Langenbeck's clinic in Berlin to an
arena in which one saw Lanfjonbock himself, a number of backs, and great
streams of blood, a common enoufjh experi(>nce in the larger surgical amphi-
theaters.

2 Flexner: Medical Education in the United States, New York, 1910,

174.

3 Busey: Op. cil., 31-37, 4.5-46.

"W. W. Keen: Jeffer.sonian, Phila., 1912, xiv, 3.

\
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"A i>:ith is opened in ..idc r ti. wheel (lie iiatieiit in. The professor reads
tlie history, disphiys on the l)l;iekl)(iar(l (lie teiuixTature eliart, then, in quieU,
elear fashion, explores the i)atient, point infj; out what he finds, discoursiiifi; on
Its sijinificanee, sii^fjestinfj; alternative explanations, until he settles down on
the most prol)al)ie diagnosis. This furnishes the topic for development ami
further illustration. Tiie etiolo^ry, the patliolo^y, the therai)eulies, of the
condition an* set forth with wonderful vi^or and "lucidity. ... A master
mind at work is (>xlul)it(>d daily to two hundred students or more."'

Teaching of this type depends upon the man, and, other things
being equal, has existed in the past here and there. The means
of its more general extension in the present were afforded by the
liberality of monarchical governments in Europe and of million-
aires in America.

So far as original research is conc(>rned, brilliant investigators have seldom
failed of ohtainmg laboratories or institutes in the end, as witness the cases
of Purkmje at Bre.sjau (1824), Liebig at (liessen (182.5), Buchheim at Dorpat
(1S4!)), \irchow at Berhn (LS.'iti), Bowditch at Harvard (1871), Pettenkofer
at Munich (1872), Hchmiedeberg at Strassburg (1S72), Liebreich at Berlin
(18S.3), \\(>lch at Baltimore (1S,S4), Pasteur at Paris (1888), PavlofT at Petro-
gratl (1890), Kocli at Berlin (1891), Kitasato at Tokvo (1892), Mo.s.so at Turin
(1894), and Ehrlich at Frankfort (1S9()), the Imperial Institute for Experi-
mental Medicine at Petrograd (1890), the Lister Institute for Preventive
Medicine at London (1891), the Institute Oswaldo Cruz at Rio de Janeiro
(1901), or such American institutions as the laboratories established in Phila-
delphia by ^\illiam P(>i)per (189ri), the Wistar Institute of Anatomy and Biol-
ogy at Philadelphia (1892), the Rock(>feller Institute in New York (1901)
the Memorial Institute for Infectious Diseases in Chicago (1902), the Henry
Phipps Institute for Tuberculosis in Philadelphia (190,3), The Carnegie Insti-
tution of \\'ashington (190,3), the Rudolf Spreckels Laboratory (1910) or the
Henry Phipps P.sychiatric Clinic of Baltimore (1913).

The nuclei of medical education in the United States and Canada have
invariably been associated with some eminent name or names.

With the foundation of the medical faculty of the University of Penn-
sylvania (176,5) are associated Morgan, Shippen and Rush; with that of King's
College, New York (1768), John Jones and Samuel Bard; with that of Harvard
(1783), .John Warren and Benjamin Waterhouse; with that of Dartmouth
(1797), Nathan Smith; with the College of Physicians and Surgeons, New
York (1810), Samuel Bard, David Hosack, Valentine Mott, Wright Post,
Samuel Latham Mitchill and John W. Francis; with the Medical Department
of Yale (1810), Nathan Smith, Jonathan Knight and Benjamin Silliman;
with that of Transylvania University, Lexington, Kv. (1817), Benjamin W.
Dudley and Daniel Drake; with that of the Medical College of Ohio, Cin-
cinnati (1819), Daniel Drake; with that of Bowdoin College, Brunswick, Me.
(1820), Nathan Smith; with the Medical College of South Carolina, Charles-
ton (1824), Samuel Henry Dickson; with the Jefferson Medical College,
Philadelphia (182.5), George McClellan, John Eberle and Nathan R. Smith;
with the Rush Medical College, Chicago (1837), Daniel Brainerd. A remark-
able center of medical education in its dav was the College of Physicians and
Surgeons of the Western District of the State of New York, founded June 12,
1812, and located at Fairfield, N. Y. In its palmv days, this was the second
largest medical school in the country, with a roster of 217 students in 1834,
and a total record of 3123 students and .589 graduates. Its facultv included
such men as L>Tnan Spalding, T. Romeyn Beck, Reuben D. Mussev, and Frank
H. Hamilton. 2 Upon its extinction in 1840, its effects were divided between

1 Flexner: Medical Education in Europe, p. 170.

2 N. S. Davis: Contributions to the History of Medical Education (etc.),

Washington, 1877.
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the medical sehools of Albany and Geneva, N. Y., the latter of which (opened
February 10, 1835) became, in 1S72, the i)resent Medical Department of

Syracuse University, associated with the names of H. D. Didama, Willard

Parker and Alonzo Clark.

The Medical Faculty of McGill University, Montreal (1829), sprang from

a course of teaching at the Montreal General Hospit-al (1820), which originated

as a small house in Craig Street (1819), acquired for the sick by the Female
Benevolent Society, organized to relieve the suffering poor of Montreal during

the severe Canadian winter of 1817. The Faculty acquired its splendid new
buildings in 1901.'

In 1869, according to the Bureau of Education, there were 72

medical colleges in the United States, of which 59 were regular, 7

homeopathic, 5 eclectic and one botanic (Tyson). In 1859 the

Chicago Medical College introduced the novelty of a three years'

graded course of study, but the requirements were not rigidly ad-

hered to. The first real reform in American medical education

was made, in 1871, by President Charles W. EKot, of Harvard,

who raised the entrance requirements of the Harvard Medical

School, lengthened its curriculum to three years, and graded it,

providing at the same time better facilities for clinical and labora-

tory instructions. In 1880, the three years' course, of nine months
each, was extended to four years; in 1892-93 it was made oblig-

atory; and an academic degree was required for admission in

1901. The three years' graded course was introduced in the

medical departments of the Universities of Pennsylvania and Syra-

cuse in 1877, to be followed by Ann Arbor (1880) and others. In

1893, the Johns Hopkins Medical School, organized by President

Daniel C. Oilman, John S. Billings, Henry Newell Martin, and
William H. Welch, was opened, and with it came the opportunity

for teaching scientific medicine by modern methods. Billings's

original recommendations for the Johns Hopkins Hospital, made
in 1875,- included not only the care of the sick poor, but the graded

accommodation of pay and private patients in rooms or suites of

rooms, proper education of physicians and nurses, and, above all,

the promotion of "discoveries in the science and art of medicine,

and to make these known for the general good." He insisted that

the out-patient department should be connected with the building

sot apart for the instruction of students, and separated from the

administration buildings; that clinical instruction should be mostly

given in the wards and out-patient department, and not in an
amphitheater, except in the surgical unit; that medical cases

sliould not be brought from beds to an amphitheater; that there

should be two pharmacies and a training-school for nurses; and

1 Maude E. Abbott: An Historical Sketch of the Medical P'aculty of

McGill University, Montreal, 1902.

- Hospital Plans, five essays, New York, 187.5, 3-11, passim.
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that a porfoct systnn of records, financial, historical, and clinical,

should !)(> kept. \\ ilh ( )sl(>r as physician-in-chicf, Wclcii, Ilalstcd,

and Kelly in the chairs of patholoj^y, surf2;ory, and j^ynecology, a

brilliant and efficient medical faculty was soon developed, with

actual work in wards, clinics, dispensaries, laboratories, and dead-

house as the basis of teachinji;. A bachelor's <ief!;ree is re(|uired foi-

admission, the students serve as clinical clerks and surgical dressers,

after the Scotch and English fashion; the laboratories and cUnics

cooperate as hospital units, as in Germany. Billings lectured on
medical history before the hosj^ital was opened, the subject IxMng

furthered i)v Osier's evenings with his students at his home and by

the meetings of the Hospital Historical Club. Osier required his

students to read and report on the foreign medical journals, and
otherwise develop the art of self-direction. The example of Johns
Hopkins soon set the pace for Boston, Philadelphia, New Hav(Mi,

Ann Arbor, Chicago, and elsewhere. The New York Polyclinic,

our first institution for i)ostgraduate instruction, was founded by
John A. AVyeth (1881) and opened in 1882. At the University of

Pennsylvania, a fourth-year course of entirely practical work was
introduced in 1892-93, laboratori(>s of hygiene (1892) and clinical

medicine (1895) wTre added through WiUiam Pepper's efforts,

and, in 1903, the Phipps Institute for Tuberculosis was added as a

clinical plant. On September 25, 1906, the Harvard Medical

School acquired a magnificent set of new buildings. Such Ameri-

can schools as the Jefferson (Philadelphia), the University of

INIichigan (Ann Arbor), the Rush and Northwestern (Chicago),

the University of Minnesota (St. Paul), have now very good

laboratory and clinical facilities, and there is much prospect of

improvement in the South. The Medical Department at Washing-

ton I'niversity (St. Louis) has recently acquired a handsome en-

dowment and buildings. Minneapolis is equally well off in this re-

spect. The two leading Canadian schools, McGill (Montreal)

and the Universit}^ of Toronto, are organized on the English plan

and are of a high grade of excellence.

In 1909-11, Abraham Flexner, at the instance of the Carnegie

Foundation for the Advancement of Teaching, made two close

and comprehensive studies of the status of medical education at

home and abroad,' and his strictures on American conditions ex-

cited a storm of comment and criticism. In a work of this small

compass, it is not proposed to go into details. Flexner's descrip-

tions of what he saw are truthful and sincere, and therefore

authoritative. Many inferior medical schools, brought face to face

1 Flexner: Medical Education in the United States and Canada, New
York, 1910. Medical Education in Europe, New York, 1912.
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with the fact that "An unpleasant truth is better than a pleasant

falsehood," doubtless resented an invitation to go out of business

if they could not improve themselves. That- there have been too
many American medical schools—39 in Illinois, 14 in Chicago, 42
in Missouri, with 12 survivors, 43 in New York, with 11 survivors,

27 in Indiana, with 2 survivors, 20 in Pennsylvania, with 8 sur-

vivors, 18 in Tennessee, with 9 survivors, 20 in Cincinnati, 11 in

Louisville—was an inevitable resultant of conditions of growth
in a democracy, as also the amazing overplus in the number of

physicians—one doctor on the average for every 691 persons in

the entire United States, 1 : 460 in New York, 1 : 580 in Chicago,

1 : 365 in Washington, D. C, as against 1 : 1940 in the whole
Cerman Empire, 1 : 2120 in Austria, and 1 : 2834 in France. The
surface explanation is simple. There are more people in the world,

consequently more physicians, American conditions indicating a

(h^finite lack of restrictive requirements. Billings, in his survey
of American medicine in 1876, accepted these conditions philo-

sophically for two important reasons, viz., that a young man who
has spent so many years ''in the study of medicine as it ought to

bo studied, that is to say, in preparing himself to study and in-

vestigate for the rest of his life, will not settle in certain districts,"

and that to set a definite standard for medical matriculation,

graduation, and registration would be hazardous in a country of

such wide extent, since, to be uniform, it must necessarily be

made a low one.^ Moreover, the financial and other resources for

improving medical education on a grand scale were not at that

time forthcoming in this country. The present ideal is summed
up in Weir Mitchell's aphorism that "the rate of advance in medi-

cine is to be tested by what the country doctor is," in other words,

the people of the United States should see to it that they have the

same highly trained physicians that every peasant can have in

(icrmany. Of his early student days in the Western Reserve
( 1857-60), Billings wrote: "They taught us medicine as you teach

boys to swim, by throwing them into the water"; and, in 1878,

\w Vjclieved that it would be long before the annual number of

medical graduates at the Johns Hopkins exceeded 25. Yet, in

the third year, there were 32, and today many are settling in the

smaller localities of the South and elsewhere, showing that ad-

\';mtages for income and investigation have mat(;riall\' improved
since the Centennial year. The future of American medical edu-

cation is, like all other higher developments, simply in the hands of

lithe only aristocracy we strive for—the aristocracy of an enlightened

jpublic opinion. One ideal of our country, what Emerson called

1 J. S. BilUngs, Am. Jour. Med. Sc, Phila., 1876, n. s., Ixxii, p. 480.
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Ws "mystoricnis destiny." is \hc old itlc'ii of Ihc^ (UMnocralic Ncnv

lMii>;l;iiul f()iimiunit>' tli(> "coiivcrsioii of raw material iiilo cdi-

c'ioney," and its results and failures can be propei-ly jud}>;e(l only

hy this standard. l")urinir th(> iccent war, there has been a }i;i'eal

dearth of phxsicians in all civil :uid rural connuunitics. In Massa-

chusetts, 7:^ towns are without any re<;istere(l physician (1920')

and worsi^ conditions obtain in otJKM' parts of the coinitry, where

the deficiency has to be .su])plied by Pul)lic Heallh Nurses. The
difficulties encountered in i)rovidins adc(iuate medical assistance

for vast tracts of territory are well illustrated in the case of Russia,

wher(> all accredited physicians have to be univei'sity medical

<j;raduates. Th(^ deficiency was supplied by the institution of "civil

fVldscherism," which came into beins with the emancipation of

the serfs (Fein-uary 19, 1861), and has been a subject of heated

dispute. The military Feldschers were originally those pupilaof

Peter the Great's medical school at Moscow, who had suffered a

capitis diniinitfio for insubordination or inefficiency ilnd were

abased to the level of playing regimental barber or nurse to the

barrack hospital. The civil Feldscher has ])een defined as the

"leib-medik of the moujik," in other words, he is a half-fledged,

half-educated medical assistant, wdio is dejiutized by the govern-

ment to tak(^ care of the vast numl)ers of ])easants, of whom the

mirs or village communities of Russia are largely made up.' Tlie

village doctor receives the peasant at stated intervals, the Feld-

scher looks after him the rest of the time, while "flying corps" of

oculists and other specialists are occasionally sent across the Cau-

casus into Siberia or wherever needed. The Feldscher is thus a sort

of pis oiler, and the reason for his existence is a tacit agreement

that it is better to have a half-doctor than no doctor at all.

The tendencies of German, French, and English medical teach-

ing have been determined by the racial and national character-

istics of these peoples, w'hich are as definite as the physical con-

figuration or the chemical composition of their bodies. For cen-

turies, German university teaching has followed the ideal of aca-

demic freedom. Education being, as Flexner says, a game in

which the student must make the first move, he is left to think

and act for himself, and if he becomes a poll-parrot, it is his own
fault. German professors and students alike migrate from town to

town, as in the Middle Ages, and university appointments are not

local, but based solely upon fitness and ability. The medical

Faculty of Berlin is made up of outsiders. When the student has

passed his university and state examinations, he may practise

1 Boston Med. & Surg. Jour., 1920, clxxxii, 327.

2 Lancet, Lond., 1S97, ii, 359-361.
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or, if he has distinguished hiiiisch' by original research, become a
Privatdoccnt, with the venia legendi or right to teach on his own
account, from which status he may, if he bu;Ids up his I'cputation,

rise through the various grades of profcssorshi]). Conditions hke
these make for original research and it seems natural that the

very idea of pubhc scientific laboratories or institutes for hygiene

or psychiatry should have originated in Germany. Add to this

the sharply drawn distinctions between Wehrstand, Lehrstand,

and A'dhr.sfand, and the singular fitness of the race for classifying

and coordinating knowledge. The faults of the German system

are mainly along practical lines and are summed up in the phrase

"survival of the fittest." The nurses, as in France, are of poor

quahty, but there is no dearth of clinical material, only the diffi-

culty of making it available for large bodies of students, who are

usually taught, not in the wards, but in the amphitheater. "The
dullest rustic," says Flexner, "has long since grasped the idea that

the professor is chosen for his skill and learning." The hospitals

are full of patients, but to get in close touch with them, one must be

either a Hospitant (Famulus) or a Praktikant, and the former has

the advantage. The Hospitant can follow his chiefs through the

wards and examine patients, but otherwise, as a professor's fag,

engaged in recording cases, examining urine, preparing shdes,

and other things which Sir Clifford Allbutt designates as "merely

clerks' work," his opportunities are not overwhelmingly sought

for by German students. The Praktikant is "a non-resident in-

terne of vague status,"^ abruptly chosen from his class and pitch-

forked into the clinical arena, where, as a raw student, his ignor-

ance is thrown into the limelight, and his chief has little time to

correct his fumbUng. He must sink or swim on his own merits.

The German professor, a high priest of his science and its teaching,

his brain stored with classified knowledge, sometimes acquires,

it is said, a heaviness of mind which may degenerate into top-

heaviness, and his autocratic position may sometimes be mani-

fested as a "stiff Vornchmheit," an unpleasantly impersonal man-
ner toward pupils or patients,- which is in odd contrast with the

easy informality of the best modern English, French and American
traditions. The advantages of modern French and English clin-

ical teaching are precisely in the latter direction. The relations

between teacher and pupil, professor and patient, are less official

and formal, and the idc^al is, in Huxlej^'s phrase, to make the great-

est possible number fit to survive. Parisian patients are even

1 Flexner: Op. cit., 163.

- This may be regarded as of little moment, since the general testimony
is in accordance with Flexner's view that, all things considered, patients and
pupils are very fairly treated in Germany.
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said to coiihiltiilc nuicli to llic success of clinical instruction by

their (juick, intelliu;ent n^plies.' In Paiis, the hospitals, beinti

public chariti(>s, ar<> thrown open to studiMits evorywhorc, and the

whole aim of FiXMich t(>achin,ii; is bedside instruction. Ward (each-

inji; is cleverly e\ploit(>d by means ot" stddlaircs oi- student assistants,

vi whom each professor has to instruct a lar'j;(> numbei-, and to

whom two or three beds each ar(> allotted foi' instruction. Sta-

liiaires, externes and internes, arc* (|uizz(>d, in succession, by a

iMuminfi; fire of questions from the chi(>f, as h(> considers each case,

and, so informal is i)rocedure that it is no discourtesy for even an

outsider to ask j)ertinent questions.- Clinical study is optional in

the first year and obligatory from the second on. Upon gradua-

tion, the student must write and publish a thesis and it is open to

him to compete for the i)Osition of ogri'ije or assistant professor b\'

means of the concours or public examination. The French gradu-

ating theses differ from the German or Russian in that, as a rule,

they are exceedingly clever and well-written resumes of what is

known rathcM- than records of original work. They are invalua})l(»

for reference. As with the French, the strong point of English

medical teaching is clinical instruction. Emerson said of the

English that "theirs is a logic that brings salt to soup, hammer to

nail, oar to boat," and, necessarily, the physician to the bedside.

The English hospitals are not, as with the Germans and French,

governmental institutions or public charities, but are supported

by voluntary contributions, and, with the exception of Oxford,

where medical teaching is academic, and Cambridge, where it is

confined to the fundamental sciences, the English type of instruc-

tion is that of the hospital medical school. Here, the student is

given the same cUnical advantages that obtain in Paris, the nursing

system is the finest in the world, but the institutions not being

connected with universities, httle opportunity for postgraduate or

other instruction for outsiders has been afforded until recently.

Of the English clinical teacher, Flexner says, "No matter who or

how many attend his lectures, his pupils are specifically those with

whom he talks at the bedside." These make their rounds daily

with the house physician, rendering complete case histories with

microscopic findings. All are put through their paces twice

weekly, in a rigorous but urbane, informal spirit, by the senior

physician. The same thing obtains at the final examination,

which is a severely practical grilling, although the bearing of the

examiners is said to be "informal, sympathetic, and easy, even to

the point of joining in tea with the onlookers who happen to be

present when that national function becomes due."^

1 Flexner: Op. cit., 229-230. '' Flexner: Op. ciL, 229-230.

3 Flexner: Op. cit., 188-205, 282.
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In modern teaching: of tlio fundaniental sciences, the princii)al drawback
has been the descriptive or expository lecture. In anatomy, this vogue was
started by the eighteenth century men, the so-called "surgeon-anatomists,"
and particularly by the Monros at Edinburgh, of whom the "evergreen icr-

tius," up to 1S46, "unconcernedly at noon ate cranberry tarts in the midst of

grinning students at a small ])astry cook's, and with digestion unimj)aired
the next hour read his grandfather's essays on hydrophobia as part of an ana-
tomical course."! Honest John Bell tilted vainly against these ineptitudes of
"the windy and wordy school," pointing out that "in Dr. Monro's class, imless
there be a fortunate succession of bloody murders, not three subjects are dis-

sected in the year," while "nerves and arteries which the surgeon has to dissect
at the peril of his patient's life" were demonstrated on a subject fished up from
the bottom of a tub of spirits and exhibited at a distance of a hundred feet.-

Robert Ki^ox describes the anatomical teaching in London during 1810-25 as
the crudest conceivable: "There were in the metro])olis but two great schools.
In one of these the course began with hernia and the fasciae and ended with
hernia and the fasciae. The lecturer read the descriptions of the muscles from
IVfe's wretched work. At the other a man of high genius (Abernethy),
affecting to despise descriptive anatomy, which his natural indolence and the
spirit of his age and country prevented him mastering, talked of the abdominal
muscles as so many steaks, which he buffoon-like tossed over each other, when
dissected, counting them as steak first, steak second, steak third, muscles and
tendons which the first of descriptive anatomists have failed clearly to de-
scribe."^ But even after Bichat, Bell and Knox, and the Warburton act of

1S32, anatomy was still treated as the handmaid of surgery (or of the fine arts)

until the modern Germans—Henle, Gegenbaur, Waldeyer—correlated it with
histology, morphology, and embryology. The dingy, ill- lighted, malodorous
dissecting room, where, as Flexner says, "eight or ten inexpert boys hack away
at a cadaver until it is reduced to shreds," still survives in some localities in the
United States. The anatomical laboratory or institute, such as the Clover-
Leaf Hall at Munich, with .500 students dissecting at once under the eye of the
l)rofessor, or Mall's series of separate rooms at the Johns Hopkins, or Harvard,
with its extensive cold-storage plants, is an innovation of recent date. Dearth
of material and too many students are the great handicaps, and, even in Ger-
many, Flexner argues, the most scientific lecturing will never compensate for
insufficient experience in dissecting. In England, where the utilitarian view
has prevailed, it is significant that there have been no gi'eat anatomists since
the time of Sir Charles Bell. Horner, Holmes, Harrison Allen, Leidy and
Dwight were able teachers in America, but the modern scientific methods were
introduced by Minot at Harvard and by Mall at the Johns Hopkins. Mall
isolated his students in separate rooms and done away entirely with dida(!tic,

descriptive lectures.* Edmond Souchon, who did mucli for anatomical t(>aching
at New Orleans, has a unique museum for didactic purposes at Tulane Uni-
versity. France has had no physiologists of the first rank since Claude Ber-
nard, unless we regard Pasteur as an example. In England, Foster at Cam-
bridge and Burdon Sanderson at Oxford, both pupils of Sharpey, set the pace in

physiological teaching. In America, advanced instruction began when Bow-
ditch ojM'ned the first physiological laboratory at Harvard in 1871 and Huxley
brought Xewell Martin to the .Johns Hopkins (1876), the traditions being ably
kej)t up by Porter in Boston, Howell in Baltimore, and others. (Jerman physio-
logical teaching, the highest development of the century, grew out of the great
laboratories of Johannes M tiller at Berlin, Ludwig at Leipzig and Voit at

1 Lonsdale: Cited by Stirling (Some Apostles of Physiologv, London,
1902, 119).

-John Bell: Letters on Professional Character and Manners, Edinburgh,
1810, cited by Flexner.

3 R. Knox: Lancet, Lend., 1854, ii, 393.

* For a full accoimt of the status of anatomy and its teaching in America,
see C. R. Bardeen. Bull. Univ. Wisconsin, Madison, 1905 (No. 115), scient.

ser. iii, No. 4, 85-208.



7\H) iiisi'oin (»!• Mi:i)i(iNK

Munich, Init, cvvn in C.crin.iny, it is nrf^cd tlial there is loo nuicli elMljortiteil

le('turin<; :in(l too httle hihoratory work (Flexnei). 'I'hc l;il)oratorv founded at

Turin under S. lierruti in ISf)! was a center of j^reat activit\' under .lacol)

Molesehott (lSC)l-7!)) ami An^elo Mosso (l.SS(M);5). In 1,S(M, Mosso ac-

(juiri'd a handsome new luiildinji. I ly(li-oi)li\siol()fj;y received a ^reat inii)etus

at the Naples Zoological Station, founded hy Anton Dohrn in 1S71. In i)athol-

ofiy, all iMirojie sal .at the feet of \'iri-how ai\d his ])U])ils, of whom Cohiiheim
was the teacher of \\Clch, who, with I'rudden, hroufjlil experimental ])atholotry

anil hacteriolony to America. \\'('lch estahlished a research laboratory at, the

.lohns Hopkins in 1SS4. Tiie French indiiTerence to patholo^ry is showu l)y the

fai^t that, two neurologists, Charcot and Marie, held the chair for years, tlie

former .succeedint; \'ulpian in 1S72. Marie was appointed to Victor Cornil's

chair, "very much," as Osier puts it, "as if Allan Starr or Dana were s(>lected

as successor to Pruddcni." Hacteriolojiy lias l)een best taufiht in l-'rance .at the

Pasteur Institute" and its branches; in C!erniany, at the institutes of Koch,
I'lhrlich, von B(>hrinf; and others; in Belgium, by Bordet; in America, by
\\'elch, Simon Flexner, Vaughan, Novy, Abbott, Ernst and others. "B;u;-

teriology," says Flcxner, "transformed hyfiione from an empirical art into an
experimental science," and the tcachinfr of the two has fjone hand in hand sinc(>

the fovmdati(m of Koch's Institute. Experimental ])harniacology was first

taught by Magendie in France and by Buchh(>im, Traube, and Schmiedeberg
in ('.ermaiiy. Brunton, Ringer, Langley and Cushny in London, Eraser in

Edinl)urgli, repre.sent the height of English teaching. 11. C. Wood founded
clinical i)harmacology in America and taught therapeutics by means of

charades. Cushny at Ann Arbor, and Abel at the Johns Hoi)kins introduced
the mo(l<>rn German methods. The medicinal i)lant-garden of the College

of Pharmacy of the University of Minn(>.sota (Rlinneapolis) was started in

1910-11, and was followed by similar gardens at the Universities of Wisconsin
(Madison), Michigan (Ann Arbor), Nebraska (Lincoln) and Washington
(Seattle). In 1781, John Hunter found himself unable to answer a simple,

important question ])ut to him by a judge in a poisoning case. Impressed by
this and other .shortcomings of medical evidence in criminal trials, Andrew
Duncan, sr., memorialized the patrons of the University of Edinburgh and
even approached the Crown authorities in aid of founding a chair of forensic

medicine. Through his repeated efforts, the Edinburgh chair, the first in

Great Britain, was instituted by the Crown in 1806. Germany had preceded
this record by .some fifty years. Louis gave voluntary lectures in Paris before

the Revolution, and a chair w^as subsequently founded at the Ecole de sante

(1794). Stringham began to give voluntary lectures at the College of Phys-
icians and Surgeons of New York and w^as appointed professor in 1813. Ro-
meyn Beck acquired a chair in the Western Medical College in 1815, and the

example was followed by other schools. By 1832-33 every medical school in

Great Britain had lectures on forensic medicine. Attendance was irregular.

Christison's class in 1822 consisted mainly of law students. Edinburgh made
it a compulsory subject in 1833, and separate examinations were required by
London University in 1863. None are required in Germany and Austria.^

Legal medicine is now best taught at Vienna, where all judicial autopsies,

coroner's cases, and anything medical connected w^th court-room procedure,

are under control of the university professor; in Paris and Lyons, in connec-

tion ^vith the admirable .service of the Prefectures of Police; and at Edinburgh,
where the prrfesscr is also police surgeon. It is ably argued by Abraham
Flexner that the most scientific lecturing in all the subjects mentioned will be

imperfectly a.s.similated if the student has not received proper preliminary

in.struction in physics, chemistry, and general biology. In clinical medicine,

not even the splendid lectures of a Charcot or a Fredich Mtiller can take the

place of bedside teaching, which it is one of the chief merits of English medicine

to have consi.stently followed.

Schools of tropical medicine were established at London (1899), Liver-

pool (1899), Hamburg (1900), and Brussels (1906), an Imperial Bacteriological

Laboratory at Muktesar (1895), a Plague Research Laboratory at Bombay

1 H. Littlejohn: Tr. Med.-Leg. Soc, Lond., 1914-15, xii, 3-6.
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(1896), Pasteur Instituto laboratories at Kasauli (1000) and Cuindy, Madras
(1905), also a 81ee[)ing Sickness Bureau (19()S) and an Indian Research Fund
(1911).

In 1916, a School of Hygiene and Public Health was established (by
endowment of the Rockefeller Foundation) at the Johns Hopkins University,
under the directorship of William H. Welch, and will cooperate with the
schools (»f medicine and enjiineering.

America, beginning with Elizabeth Blackwc^ll's graduation
in 1849, was the pioneer in medical education for women. In
the United States and Canada, women can now study medicine
anywhere on the same terms as men.

The ^^'oman"s Medical College of Pennsylvania (Philadelphia) was
organized in 1850, and the Woman's Medical College of Baltimore in 1882.
The earliest lady graduates after Elizabeth Blackwell were Sarah Adamson
Dolly (1849), Emma Blackwell (1850), Ann Preston (1850), Marie Zakrzewska
(1850) and Mary Putnam Jacobi (1870). The English Medical Register of
1858 contains the name of a single lady graduate of Geneva, and a second
was examined and qualified in 1865. In 1874, the London School of Medicine
for Women w'as opened with fourteen students; and, in 1896, they acquired
the privilege of resident posts at the Royal Free Hospital. In the same year,
the Royal College of Physicians in Ireland and the London ITniversity admitted
them to the privilege of examination. No other London hospital schools are
open to women, but the universities of Durham, Manchester, Liverpool,
Birmingham, Leeds, and Bristol are co-educational. At Glasgow, Aberdeen,
Dimdee, and St. Andrew's they are given every facility, but there has been
much opposition in Edinburgh.

On the continent, the Swiss universities took the lead in 1876,

the German states followed, one by one, Prussia being the last to

throw open the right of university instruction and graduation to

women in 1908. Paris, Vienna, Rome, Brtissels, Upsala, and Co-
penhagen are all co-educational. The faculties of Pai'is and Bern
are the most frequented. Crowds of enthusiastic young Russian

Jewesses flock to the latter, and turn out huge annual batches of

inaugural dissertations. The number of women graduates who get

into practice is said to l)e relatively small, j:)robably by reason of

marriage.

Of the many admirable hospitals constructed in the modern
period, the pavilion system attained a high plane of development
in the Johns Hopkins Hospital, planned by J. S. Billings and opened
in 1889, and the Hamburg-Eppendorf pavilion, opened in the same
year. In hygienic advantages and economy' of administration,

these structures marked a great advance upon the huge, many-
storied V)uildings (block hospitals) of the past. The Peter Bent

Brigham Hospital at Boston (1913), also originally planned by
Billings, follows the same idea. With the opening of the Rudolf

Virchow Hospital at BerUn (1906) a new idea was introduced,

that of a community of separate pavillions as detached hospital

units, and upon this plan are based such hospitals as the new
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All.mMiiciiics Kiankciiliaiis at \'i(Miiia, the Toi'diito ( l(MH>raI Hos-

pital, t he Ivariic- I lo-^pital (St . I.on is), and I lie ( 'inciiiiiat i ( Icuci-.al

ll()si)ilal.

Hut. Ill' late, the tendency, even in ( >(>rinaiiy, lias ])vvn a\v;iy

l'i<>iu cxti'enie decent lalizat ion and toward a conipi-oniisc hctwocn

the i)avili()n and Mock .systems, th(^ advant.a^'e lieinj;' ^I'catcr

economy in spac(\ excavation, pipint;; and pluml)in<;\ also economy
and centralization oi" administration. ICxaniples of this tendency

aiv to be found in the New ( "ook County Hospital (( 'hicaj>;o), the

Heni-y Phipps Psychiatric and Brady Urologic Clinics (Baltimore)

and the new buildings of Bellevue (New York).

Tli(> first children's hospitals to Ix' (•stul)lislH'(l in tliis coiintrv were tlic

Child's Hospital and Nur.scrv in New ^'ork {1S.")1) ;iiui the Cliililn'n's llos-

l)ital of Phila(lcli)hia (IS.').")).

'

Some ;)7 institutions for the blind were ('stal)lislic(l in (Ircat Hritaiii l)c-

twron 1791 aixl IS'.lT. Tlic licnicis StiiMt workslio]). started hy Miss (;ill)crt,

tho blind daujjliti r of tiic Bishop of ("iiiclicstcr, set a model wiiich has l)een

widely copied. I''ollo\vin}r the e\ani])le of France and I'^njiland, asylums for tlu^

blind'were estahlisiied at Vi(Mina (ISO!) hy W. Klein, Berlin (ISOti), Amster-
dam. Prafiue and Dresden in LSOS. and there are now more than 150 on the

continent, mostly fiovernmental. The first American school for the blind was
the Perkins Institution, fovmded at Boston by John 1). Fisher in 1S29, under
state aid. Here Samuel Ci. Howe, who also founded the first American school

for the feeble-minded (1848) became director (1S;U) and educated Laura
Bridjiman. Institutions for th(! blind were established in New York (is:il),

Philadelphia (1833). Columbus, Ohio (1837), Staunton, Virginia (1839). .and

now ev(>rv state in the Union makes provision for this purpose. Schools for

the deaf were established at Edinburgh (1810), Glasgow (1819), and elsewhere.

TIktc are now over 99 in Germany, 95 in Great Britain, 71 in France, 47 in

Italy, 38 in Austro-Hungary, 34 in Russia, and 126 in the United States. The
.\merican movement began with the investigations of Thomas Hopkins
(iallaudct in Europe (1815), and the foundation of the Connecticut Asylum
(1816). The Columbia Institution (Washington, D. C.) was founded by Con-
gress in 1857, under the direction of Edward M. Gallaudet. The American
Annnls of Ihc Deaf and Dumb (1847) is edited by Edward Allan Fay, author
of Marriages of the Denf in America (1898), and the histories of the American
schools. The Volta Bureau (Washington, D. C.) was founded in 1890 by Alex-

ander Graham Bell.

The introduction of outdoor life and open-air sanitaria for

phthisical patients is a feature of modern medicine. Open-air

treatment existed in Scotland about 1747 and a seaside hospital

for scrofula was opened at Margate in 1791. George Bodington

(1799-1882), of Sutton Colfieid, England, in his Essay on the Trcat-

tnent of Pulmonary Consumj)tion (1840) anticipated many modern

views as to the ad /antages of cold dry air for "healing and closing

of cavities and ulcers of the lungs," as also of exercise in the open

and abundant nutrition; but his theory was so roughly handled

by the medical critics of his day that he was discouraged from

carrying it into practice to any extent.

The first sanitarium for phthisical patients was established at
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rKirborsdorf, in the \\'al(l('nl)urg Mountains, by Hernmnn Brehmer
in 1859. It still exists, and its success has led to the foundation

of many similar institutions in mountain and winter resorts,

notaljly those of Cail Spengler at Davos and Edward Livinostone

Trudeau (1S4S lOlo) at Saranac Lake in the Adirondacks. In

187(), Peter Dettweiler founded the sanitarium at Falkenstein in

the Tautuis, introducing the reclinin"; chair for rest-cure in the

ojien air, portaf)le receptacles for sputa, and other novelties. By
188(), l^nl);land had 19 hospitals for consumptives. The sanitarium

movement in Germany was especially fostei'ed by Ernst von
Leyden and there are now thousands of these institutions all over

the world. Besides the mountain and winter resorts, like Ashe-

ville or 8ankt Moritz, the climatic treatment includes the arid

and semi-tropical, like Ai'izona or Yalta in the Crimea, and the

maritime, like the Riviei'a and Algiers. The seashore sanitaria

also include those for scrofula, with which th(^ coast-lines of coun-

tries Uke Italy and Norway are dotted. The first international

congress for tuberculosis was held July 25-31, 1888, at Paris, and,

after the sixth (1901), an International Association was formed,

which holds annual "conferences" in different cities and prepares

for the now triennial international congresses, of which three have

already been held at Paris (1905), Washington (1908), and Rome
(1911). A French society of similar title exists in Paris, and pulv

lishes a Revue. Since the gift of the Phipps Institute in 1903, the

subject has awakened keen interest in America, especially through

the labors of Trudeau, Vincent Y. Bowditch, L. F. FHck, Arnold

Klebs, S. Adolphus Knopf, Henry Barton Jacobs, George E.

Bushnell, Frank Billings, Edward R. Baldwin, Lawrason Brown,

Theodore Bernard Sachs (1868-1916), and others.

The nursing of the sick at the hands of trained, well-bred

women is an institution of modern times. The period from the

latter part of the seventeenth century up to the middle of the

nineteenth has been called the "dark age" of sick nursing, in which

the status and competence of female attendants had sunk as low

as the hospitals in which they served. Outside the Roman
Catholic orders, in which discipline and decency still prevailed,

this was almost universally the case. The pudgy, slatternly,

lowdy looking female, of drunken and dubious habits, was the

ype from the old colored prints to the time of Sairey Gamp.
In 1857, the servant nurses in the larger London hospitals were

cferretl to in the Timea as follows:

"Lectured by Committees, preaelied at by chaplains, scowled on by treas-

irers and stewards, scolder! by matrons, sworn at by surgeons, bullied by
Iressers, <iruml)led at and abused by patients, insulted if old and ill-favored,

alked flippantly to if middle-aged and good-humoured, tempted and seduced
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if younfi .•unl wdl-lixikiiiii l lu-y .ii'c w li;il :iii>- \\iiiii;iii mijilit lir iiikIim' I he smiiic

cirniinstMiico."'

Till' i(l(>:i (if training mirs(>s to atlciid the sick in a spocial

school loi' the piiiposc oi'isiiiialcd with Thcodor Fliedner ( ISOO (Jl ),

pastor at Kaiscrswcith on tli(> Hliinc, and his wif(> I'^i-icdciikc, who,

ill 183;^, turned the jiardiMi-house of tlieir i)ast()rate into an asyhini

for discharged female j^risoners, and in October, 1836, founded the

first sdiool for (k^iconesses { I)iaconisse7ianstaU) , which ])ecame the

model f(>r similar institutions in (l(>rmany and elsewhere. To the

I'^limlnei-s came, in lS-4(), k'li/.ahetli Fry, famous for h(>r extension

of .lohn Howard's work in reforminfj; prisons, and later Florence

Nightingale (1823-1910), an English lady, born at Florence^,

Ital>', who devoted her whole life to sick nursing and, indeed,

made it the model institution which it is in English-speaking coun-

tries today. When the Crimean War broke out in March, 1851,

Miss Nightingale, at the instance of Lord Sidney Herbert, then

Secretary of War, went out with a body of nurses to take charge

of the barrack hospital at Scutari, where her ministrations and re-
|

forms soon became a matter of history. In th(^ face of the in-
|

difference of puV)lic officials and the opi)osition of narrow bui'(>au-

crats, she received the loyal support of Lord Raglan and the hard-

working army sm'geons, and, within ten days, was feeding nearly

1000 men from her diet kitchen, and, in three months, was pro-

viding 10,000 men with clothes and other necessities from her own
supplies. The effect of her unexampled success was such that

after her return to England a sum of £50,000—the Nightingale

fund—was raised to establish a school for nurses at St. Thomas'

Hospital, w^hich was opened on June 15, 1860, with fifteen proba-

tioners, who were scientifically trained as "new style nurses."

These soon filled up vacancies in the larger hospitals, which

brought about a wholesale regeneration of English nursing.

Nightingale nurses were sought for everywhere. The adoption

of the Geneva Convention, in 1864, created the necessity for better

nursing on the continent; and, in America, the movement was

especially furthered by Marie Zakrzewska and Elizabeth Black-

well, the first training-school for nurses in the United States, >

having been founded by the former in 1873. EHzabeth Black- j I

well (1821-1910), of Bristol, England, the first lady medical
'

graduate in England- (1849), Clara Barton (1821-1912), of Ox-

ford, Massachusetts, and Louise Lee Schuyler were instrumental

in organizing sick nursing and medical aid during the Civil War.

1 London Times, April 15, 18.57. Cited by Nutting and Dock, History of

Nursing, New York, 1907, i, .505.

2 Dorothea Christiana Erxleben was the first woman to receive a medical

degree in Germany (at Halle in 1754).
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During the Spanish-American \\ ar, arnn' nursing was organized

hy Anita Newcomb McGee; and during the European War liy

Dora E. Thompson, Jane B. Delano (1862-1919) and Julia

Stimpson. In 1873, three traming-schools were established at the

Bellevue, New Haven, and Massachusetts (leneral Hospitals, and

the Johns Hopkins Training-School for Nurses was superintended

by Miss M. Adelaide Nutting, who, with Miss Lavinia L. Dock,

wrote a "History of Nursing" (1907). :\Iiss Nightingale's "Notes

on Hospitals" (1859) and "Notes on Nursing" (1860) are true

medical classics, distinguished by the rarest common sense and
simplicity of statement. She defined nursing as "helping the pa-

tient to live," introduced the modern standards of training and
I'sprit de corps, and early grasped the idea that diseases are not

"separate entities, which must exist, like cats and dogs," l)ut al-

tered conditions, qualitative disturbances of normal physiological

processes, through which the patient is passing. While she did

not know the bacterial theory of infectious diseases, she reahzed

that absolute cleanliness, fresh air, pure water, light and efficient

drainage are the surest means of preventing them.

Since the time of Pinel and Reil, Tuke and Conolly, the proper

-tudy and care of the insane has been an object of ambition, often

iliinly realized. When Esquirol succeeded Pinel at the Salpetriere,

in 1810, he made great reforms in housing and regimen, traveled

all over France to carry out Pinel's ideas, founded ten new asylums

and was the first to lecture on psychiatry (1817). Gardner Hill

nitroduced the idea of "no restraint" at Lincoln Asylum, England,

ni 1836, and in 1839, in the face of bitter opposition, John Conolly

discarded all mechanical restraints at the Hanwell Asylum. The
abuses attending the commitment and care of the insane in private

asylums were vigorouslv attacked by Charles Reade in "Hard
Cash" (1863).

Early American institutions were the State Hospital at Williamsburg,
\'a. (177:3), the Bloomingdale Asylum, New York (1809), now at White mains
1S21), the Friends Asylum, at'Frankford, outside Philadelphia (1817), the
McLean Hospital, Boston (^1818), the Hospitals at Columbia, South ('arolina

1828), and Worcester, Mass. (1883), the Hartford and Brattleboro lletreats

1836-38), and the New .Jersey State Asylum at Trenton (1848). The last

was established through the propagandism of Miss Dorothea Lynde Dix, of

Maine, whose work in ameliorating the condition of the insane in Am<Tica,
and even in Great Britain, is similar to John Howard's jirison and hospital

reforms. She is said to have been instrumental in founding no l(>ss than thirty-

two asylums. With the opening of the Utica State Hospital in 1843, began
;vvhat Hurd calls "the era of awakening, "i and by 1850 the movement for

iState provision for the insane was well on its way. The State asvlums at

Willard (1S()9) and Binghamton, New York (1881), were founded to set off

Ithe barbarities in the treatment of the chronic insane in county asylums.

' H. M. Hurd: The Institutional Care of the Insane, Baltimore, 1916.
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'I'lic largest American Iwopitals arc tliosc al Uiiijiliaintoii ami W'asliiiiiiton,

D. C riiiiy I'larlc. in 1S(17, cnii)liasi/.c(i llic imparlance of suilal)le employ-
liHMlt for the insane. In ISS"), Daniel IlacU 'l'ui<e made a sweepinf:; attack nn
American and Canadian asylums, and in ISiM,' Weir Mitchell i)()intcd out the
deficiencies in the i)roper care and treatment of the insane, discussed the t^en-

eral "woodeniiess" of hoards, the evils of political control, and indicated tlie

absolute lack of any scicntilic study of insanity in American hos|)itals. Tiie

latter idea originated with tli(> (iermans. The very first article which (Jriesinner

penned for his Archir (IStiS-) proposed a rcorfianizution of the (ierman hos-

pitals and outlined the idea of a psychiatric clinic, where the patients should
he studied and treated, as in hospital, hefore conunitment or disc^harjic. In

Herlin, Ideler had demonstrated cas(>s at the (Miarite in hs;}2, to he followed
hy Criesin-rer (IStiti), Westjjhal (IS(H)), and .lolly (IS'.IO). Psychiatric climes
were oju-ned at Strasshurfi (1S72), Basel (lS7(t), Hreslau (1S77), Bonn (ISS'Ji,

Freihurff (1SS7), Ilalle (1<S91), and elsewhere, the movi^ment culminatinu; in

the fin(> institution opened hy Kraepelin at Munich Novemher 7, 1*.)()4. ( >n

April 1(), l!)i;}, the Psychiatric ('linic, donated to the .Johns Hopkins lni-
versity hy Henry Phipp.s, iind modeh^d along the (ierman lines, was opened
at Baitiniore under the direction of Professor Adolf Meyer.

The first attemjjt at th(> training of idiots was made l)y the celehratrd
otologist .I.-M. (1. Itard in IS(M) upon a wild l)ov found in a forest in centr.il

France, and known as the "t;avage of Aveyron." Suhsequent efl'orts made
hy Ferret at Bicetr(> (1S2S) and Fahret at the S.alpetriere (1S:]1) proved futile.

Success was at length attained hy Kdouard Seguin, a pupil of Hard and
Esquirol, during lS:^7-48. He was made instructor at Bicotre in 1S42, and
in 1S44, the Academy of Sciences reported favorably upon his methods.
Returning to America, he estal)lished schools in several states, after whicii

his methods, summarized in his treatise (m idiocy (1846), were taken up all

over the country. Suhsequent work hy Guggenhiihl on cretins (1842), hy
Saegert in Berlin (1842) and elsewhere, was highly successful, and after thi<

time the suhject hecame a matter of legislation.

In the (lovolopment of national and international regulation

of public hygiene, necessity has l)een the mother of invention.

There was nothing spontaneous about the movement. It was

simply forced upon the attention of legislators by the mod(Mii

outbreaks of epidemic disease and by the evils resulting from

crowded cities and shuns, factories, ateliers, and the like. Its

developments have been slow. The first big scare came from the

invasion of Asiatic cholera (1826-37), which had been endemic

in India for centuries, was pandemic in Asia during 18H3-30, had

spread over Russia by 1830, skirted Northeastern Germany in

1831, reaching England in June of the same year, and Calais,

March, 1832, and invaded America via Quebec and New York.

Heinrich Heine has left a graphic and memorable account of its

outbreak in Paris. On the twenty-ninth of March, the night of

mi-carhne, a masked ball was in progress, the chahut in full swing.

Suddenly, the gayest of the harlequins collapsed, cold in the limbs,

and, underneath his mask, "violet-blue" in the face. Laughter

died out, dancing ceased, and in a short while carriage-loads of

IS. Weir Mitchell: Proc. Am. Med.-P.sychol. Ass., 1894, Utica, N. Y..

189.", i, 101-121.

2 W. Griesinger: Arch. f. P.sychiat., Berl., 1868-69, i, 8-43.
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people were hurried from the rcdoule to tlic Hotel Dieu to die, and,

to prevent a panic among the patients, were thrust into rude'graves

in their dominoes. Soon the public halls were filled with dead

l)odies, sewed in sacks for want of coffins. Long lines of hearses

stood en queue outside Pere Lachaise. Everybody wore flannel

bandages. The rich gathered up their belongings and fled the

town. Ovei- 120,000 passports were issued at the Hotel de Ville.

A (jiiiUotiiic (ifubiihinte was stalking abroad, and its effect upon the

excitable Parisians reduplicated the scenes of the Revolution or

th(^ plague at Milan. With signal intelligence, Heine puts his

finger upon the chief obstacle which public health movements have

cvei- encountered, viz., the dread of disturbing private business.

In this case, an emeute. with barricades, was stirred up among th(»

lag-pickers, who resented the removal from the streets of the piles

of offal from which they derived their livelihood. The suspicion

of secret poisoning was raised, as a counter-theory to that of in-

fection, the cry "a la lanferne" was heard, and six persons were

murdered and naked corpses dragged through the streets, under

iliis belief. Finally the public press quieted the panic, and the

Commission sanitaire was able to accomplish something.' Similar

l>anics, such as the shot-gun quarantines at the South during yellow

fever, with the lugubrious "Bring out your dead!" have led to

the necessity of enlightened organized control of public health.

Cholera was asain pandemic in 1840-50, 18ry2-60, 1803-73, and at later

intervals in Europe. It is still wide-spread in the Far East. Cen'bro-spinal

fever api)eared periodically at the intervals 1805-30, 1837-50, 1854-74 and
1S75 to the present time; inftiienza, in 1830-33, 1836-37, 1847-48, and 1889-
MO: yellow fever in the Southern States in 1853, 1867, 1873, 1878, and 1897-99.

'typhus fever was rife during the Napoleonic wars and smote Ireland severely

in 1M7, 1819, and 1846. Typhoid, scarlatina, measles, and other infections

ippeared at intervals. Bubonic jjlajjue was spread from Hong Kong all over
the world from 1894 on, and without modern sanitation, the pand(>mic would
probably have attained to medieval proportions. Politics came near wiecking
the situation in San Francisco in 1907-8, and it was only through the Marine
Hospital Service experts, who diagnosed the disease and destroyed the rodent

rarriers, that the city, jjcrhaps the country, was saved. This was the first time

'liat a city was made rat-proof. The epidemic character of poliomyelitis was
first noted by Medin in Sweden (1887), and its incidence in the Scandinavian
rountries. .Austria, and the United States (1907-10) has been .severe. Its

pathology was ably investigated by Simon Flexner, who isolated a germ in

1913. In 1762, a sanitary council was established in every Prussian province,

l)iit it was not imtil the second pandemic of cholera (184(K50) that France and
IJigland began to wake up to the task of organizing public health. In 1840, a

national organization of Con-srils (rhyqienc for the cities with special committees
for the jirovinces was formed in France, the essence of which still survives.

The English code of sanitary legislation, in some respects, the

best and most progressive in the modern world, had its origins on

1 Heine: Franzosische Zu.stiinde, letter of Ai)ril 9, 1832 (Siinuntliche

Werke, Cotta ed., Leipzig, xi, 88-102).
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the ilcliiiitc ;m«l (Ictcnnincd icmcI imi wliicli set in, early in llic

ninotoenlli ccntin'y. aiiainst the jx-i-nicious laissc;: f<tirc, /a/.s.sr/

allrr doclrincs of Adam Smitli. Malthus, .lames Mill, and otliei

professors of the "dismal scionco." The I'l-ench Hovohition and

the de\-el()[)ment of mechanic arts and machinery created a hnuc

manufacturinti class, with an indusli-ial ])rolelariat as its vassals:

ihis. wiih ^t(>ani I ranspoi'tat ion, caused rapid urhanizat ion, so

that li\- 1S.')1, al)out half, and by 191 1, three-fourths of the |)oi)ula-

lion of I'Jiiiland and Wales were huddled in towns, and thus ex-

posed to the evils of overcrowdiufi;, poverty and bad sanitation.

The C'obden-]\'Ianchester school of manufacturers, so despised by

Carlyle, maintained that the public and the government haw no

right to interfere with lousiness enterprises, and were even supported

by Nassau, sr., and Bright. In consequence, poverty, prostitution,

disease and mortality rates increased apace. Children, indentured I

as apprentices, were practically sold into slavery and subjected I

to shocking cruelty by the hard-fisted taskmasters who exploited

them.

The foundation of Alethodism at Oxfoi'd l)y John and Chai'les

Wesley (1729), John Howard's jirison reforms, the efforts of Tuke.

Pinel antl Reil for humane treatment of the insane, the Abolition Act

of 1807, and Romilly's efforts to humanize the penal code (1808),

all tended to the development of altruistic sentiment (Morris).

Through the efforts of such great writers as Charles Dickens,

Charles Reade, Thomas Carlyle, Goethe (Mignon) and Victor

Hugo (Cosette), it began presently to be perceived that the n\\\

wealth of a nation is its population, as Johann Peter Frank had

originally maintained; and that the food-fallacy in Alalthus lay

in the fact that production of food itself depends upon the num-
ber, abihty and industry of the people producing it, upon material

production (including machinery and labor-saving devices), and

upon adequate means of transportation, without which, as in the

recent war, whole communities may starve with superal^undant

food near at hand. As Newsholme says, philanthropy was the

motor power in initiating sanitary reform, l)ut the driving power

came from the great expense of sanitary Poor-Law administration

and actual fear of the ever-recurring epidemics of communicable

diseases.^ ii

Early Enelish legislation, such as the Peel Act of 1802, to preserve the

"health and morals" of cotton-spinners and factory hands, was directed mainly
|

toward the hygiene of occupations, particularly child labor. The Factory
j

Act of 1833 restricted hours of labor in children and introduced professional j

inspectors of factories; the Poor-Law Amendment Act, of 1834, placed local

1 Sir A. Newsholme: Public Health and Insurance, Baltimore, 1920, i, 70.

Sir M. Morris: The Story of English Public Health, London, 1919.
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relief of poverty under centralized tiovernnient eontrol, frrou])ed |)arislies into

"unions" for this jjurposc, and interdieted outdoor relief to able-bodied men.
In 1S4<S, Parliament passed the Public Health Act based U])on the startlinfr

returns of the Health of Towns Commission (1844) and constituting a (Jeneral
Board of Health, with sanitary inspectors to report upon the health of cities.

This was followed by a long line of progressive^ legislation, including the Com-
mon Lodging Houses Acts (ISol, 18,53), the Nuisances Removal Act (1S55).

the Burial Act (ISoo), the act of ISoS transferring the j)owers of the Ceneral
Board of Health to the Privv Council, the organization of the Local C.overn-
ment Board (1870), the Public Health Act of 1875, the Infectious Diseases
(Notification) Acts of 1889 and 1899, the Infectious Diseases (Prevention)
Act (1890), the Contagious Diseases (Animals) Act (1891), the PubHc Health
(London) Act (1891), the Isolation Hospitals Act (1893). the Local (iovern-
ment Act of 1894, the Public Health (Ports) Act (1896), the Vaccinaticm Acts
of 189S and 1907, the Rivers Pollution Prevei\tion Act (1898), the Provision
of Meals Act for school children's hmches (1902), the Notification of Births
Acts (1907), the Housing and Town-Planning Act (1909), the National In-
surance Act (1911) and the Notification of Births (Extension) Act (1915).
The investigations and reforms instituted by Lord Ashley (1833) in regard to

child labor, culminating in his famous reports on mines and collieries (1842-
43), led to a succession of acts (1844-1912) which have raised the age hmit of

employment to twelve years. Children were forbidden to work in white lead
in 1878, the factory acts of 1864, 1867, 1870 and 1878 were extended to work-
shops in 1891, a Coal Mines Regulation Act was passed in 1896, Workmen's
Compensation Acts in 1897 and 1906, and, in 1901, medical officers of health
were rc^quired to keep registers of workshops and report upon them annually.
Medical ins5)ection and treatment of school children was delegated to the
Board of Education in 1907. The delegation of the treatment of disease in

paupers to the Poor Law authorities, of disease prevention to the Local
Government Board (1871) and of medical inspection of school children to the
Board of Education (19()7) was contrary to the fundamental principles of

sound administration, since it decentralized authority, assigning duties of

identical order to different organizations, on the nd hoc principle, with conse-
quent overlapping of functions, group competition and obliteration of the
true objects of community service and team-work. This was further inten-
sified in the National Insurance Act of 1911, which through a tax levied upon
working })eoi)le, employers and the state, guarantees weekly sickness and
maternity benefits, sanatorium treatment in tuberculosis and attendance by
a contract physician (panel jiractice) to about one-third the total population,
with no i)rovision for nursing, surgery, hospitalization, special treatment or

medical aid other than of ordinary character; although coni])lete medical and
sanitary s(>rvic(> would have l)een available to the total population if placed
under on(> central body. On .July 1, 1919, the Local Covermnent Board was
abolished anfl sanitary administration was centralized in the Ministry of

Health, with Sir Christopher Addison (1869- ) as the first minister.

Child labor laws were enacted in Massa(!husetts (1836, 1842), Connecticut
(1842), Maine (1847), Pennsylvania (1848), but there was no industrial dust
legislation until the Massachusetts act of 1877 and no provisions for factory
inspection prior to tho.se of Massachusetts in 1888. The best jMoneer work
was done by the V. S. Department of Labor and much was acc()mi)lish(Hl

through the labors of George M. Kober, W. (iilman Thompson, .lohn B.

.\ndrews, Alice Hamilton, .1. ^\^ Schereschewsky, S. S. Goldwater, and others.

Industrial nuiseums of safetv have been established at Berlin (1904). \'ienna

(1909), New York (1911), and twelve other cities. A traveling exhif)it of this

kind was set up in Washingtcm in 191.')-1(). The first clinic for occupational
diseases was opened at Milan on March 20, 1910. Another was establishcvl

at New York by S. S. Goldwater in 1915. Research Institutes for industrial

hygiene have been opened at Frankfort (m the Main (1910), Pittsburgh, Pa.

(i915), and other cities. The Ini Rnii.ssel of December 23, 1874 (France),
ff)r the protection of friendless children, was a great advance in humanitarian
legislation. In the reforms of prisons, insaiu' asylums and dangerous trades,

tlie effect of the writings of Charles Dickens and Charles Rcade should not be

i
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furtiottcn. The spiM-cli iii'livcrc<l l>y Dickens ;it the anniversary festival of

tlie Hospital for Sick Children, London, on Kehniarv 9, l.S")S, is radiant with
the genius of hiunanity, one of the stronnest i)leas ever made in behalf of social

niedicin(> by a man of letters.

The mechanism of infant welfare activities, vajiuely foreshadowed b\

Soranus of l^phesus. Aiihis (iallius, ( )ribasius, St. \'inceiit de Paul and other

humanitarians, originated in l''rance, in the foundation of creches, or da\
mu'series for the infants of working; mothers, b\- l*"irmin Marbeau (Novembei-
11, 1S14), in the two laws for the i>r(>te<'ti(>n of infants and children (IS71.

lS,St>), through the influence^ of Theophile Roussel ( ISKi-l'XKi), and in the

remarkable methods institut(>d at \'illiers-le-l)uc by Morel de Villiers (1S.')4

(vi) and his son (lSS4-liK):i), in conse(iuence of which the infant mortality of

this hamlet was reduced to a stal)le zero during lS<Ki-l *)():}. These methods
were taken uj) by Benjamin Broadbent, major of nu<i(lersfelil (Miifiland i

and apiilied with success, since 1902. by its medical oihcer of health, S. (1. 11.

Moore. Tiuiiujih the pioneer work of the bomufih of Huddersfieid, the Noti-

fication i>f Births Act was pas.sed (1907). Infant mortality work was then taken
u]i by Knglish ])ublic health officials, notably A. K. C'halmers at (ilasfiow

(190(li and J. F. .1. Sykes at St. Panrras, culminating in the four ejiochal

reports of Sir Arthur Newsholme to the Local (iovernment lioard (1910-lt)),

which are the basic texts of infant welfare work. Newsholme maintains that

infant mortality is of multiple cau.sation, to be met by multiple infant wel-

fare activities. To these, the leadinfi pediatrists of England and other

countries have devoted their best efforts. In 1912, the C'hililren's Bureau was
established at Washington by the government, under the direction of Miss

.Julia (". Lathrop. Infant welfare activities in America have been largely

fiuthered by women, notably Dr. S. .Josephine Baker (Now York), Mrs. Mary
Lowell Putnam (Boston), "Miss Ellen C. Babbitt (Washington) and Dr.

Helen MacMurchy (Toronto). In England, Dr. .Janet Lane-Claypon has done

splendid and efficient work for this cause.

TJK' ghastly details of intra-mural burial, the overcrowding of cluuch-

yards with successive layers of dead bodies, were referrefl to in HnwUl, Tmn
Jones, Dickens's Bleak House and Swinburne's BothweU. The develoj)ment

of (>xtra-mural cemeteries was due to the propagandism of Sir Edward Charl-

wick, whose reports (1843-55) led to the Burial Act (1855), abolishing inhuma-
tion within the limits of cities. Pietro Capparoni describes a similar Na-
poleonic ordinance of 1809. > England has now a very efficient corps of medical

officers of health, a body which is almost extinct in France. Every German
university has now a hygienic institute, and the German physikus is at once

a public health official and an expert in legal medicine. In the United States,

there were no advances in public hygiene beyond a few stray smallpox regula-

tions, vmtil after the second cholera pandemic, when a sanitary survey of

Massachusetts was made in 1849. A State Board of Health for Louisiana

was established at New Orleans in 1855, to be followed by Massachusetts

(1869), California (1870), Michigan (18732), and the other states of the Union.

In 1901, only ten states had a satisfactory system of vital statistics (Koben.

The .\merican Public Health Association was organized in 1872. Quarantine

regulations against yellow fever were establishecl in Philadelphia in 1856 and

later, but owing to the jealous insistence of the seaboard cities upon the right

to operate their own stations and enforce their own laws, there was no uniform

system of regulation until February 15, 1893, when Congress passed an act

establishing a national quarantine system and vesting its powers in the Marine

Ho.spital (Public Health) Service. The cholera epidemic of 1872-73 led to the

appointment of a Cholera Commission, and the j-ellow fever epidemic of 187N

to the creation by Congress of a National Board of Health (March, 1878 1,

w^hich died out from lack of appropriations. Its place has been taken, since

1 Capparoni: Riv. di storia crit. d. sc. med., Rome, 1915, vi. 586.

- For an interesting account of the constructive work of Henry B. Baker

in the Michigan State Board, see Jour. Mich. State Med. Soc, Grand Rapids,

1916, XV, 424-427.
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1S83, by tho United Stales Marine Hospital Service, now the Public Health
Service (1912). The latter has a good ilygienic Laboratory and its experts
have done mvich admirable work. In such matters as the supervision of milk
supply, child liygiene, and the close and accurate registration of disease—the
.sanitary surveys for diagnosing th(> condition of a sick conununity which Paul
M. Kellogg has likened to "blue-prints"—the best rec(>nt work has be(>n done
by the State Boards of Massachusetts, Michigan (H. B. Baker), I'emisylvania
(Sanmel CJibson Dixon, 1852-1918), Maryland (John S. Fulton), in connection
with the municipal government of Washington, D. C. (G. M. Kober, W. C.
Woodward), by the Department of Health of New York City, the excel-
lent status of which is due to the altruistic labors of Stephen Smith, Her-
mann M. Biggs, S. S. Goldwater, and others. The latter is now of special im-
portance in relation to the great overplus of foreign poi)ulation in the Borough
of Manhattan. Hygienic improvements in nearly all countries and cities have
I)roduced a very striking diminution in the death-rate and a corresponrling in-

crease in the mean duration of life. The celebrated Paris sewers were installed

in 18.54-56, those of Hamburg in 1842, to be followed by Frankfort (18tJ7j,

Danzig (1869), Berlin (1873), and Munich (1880). In England, where sewage
is commonly discharged into the sea, filtration beds were first emjjloyed at
Wimbledon in 1876. Before 1847 the sewers of London were merely drains
for storm-water, and the discharge of sewage into them was not permitted
before that time. The labors of Edward Frankland (1825-99) and the experts
of the Rivers Pollution Commission established the principle of sewage puri-

fication by means of intermittent filtration through different soils (1868-74).
This was vastly improved by H. F. Mills, T. M. Drown, and W. T. Sedgwick
at the LawTcnce Experiment Station of the Massachusetts State Board of

Health (1887). Fermentation of stored sewage in a closed tank was developed
from tho fosses fixees of Mouras (1860), by Scott-Moncrieff (1891), Talbot at

Urbana, Illinois (1894), and Donald Cameron of Exeter, England (1895), who
named the process. Passage through coke and stone in closed iron cylinders
(contact system) was devised by W. J. Dibdin, chemist of the Lonrlon County
Council. Trickling filtration was introduced by Lowcock at Malvern, Eng-
land (1892), and by Colonel G. E. Waring at Newport (lS94i). The improve-
ments in sewage disj)osaI, such as those of Pettenkofer in Munich and Virchow
in Berlin, or the bacterial system of purification, introduced in England by
William J. Dibdin (1896), have had great effect ujjon the mortality of typhoid
fever and other water-borne diseases, as also the purification of the water-
supply by sand filtration. This was introduced by the Chelsea Company in

London in 1829, but did not reach perfection until recent times. In 1837, it

was said that, in contradistinction to foreign cities, London swallowed its filth

but seldom smelt it. The investigation of lead-poisoning at Claremont, the
English estate of Louis-Philippe, by his physician, Gueneau de Mussy (1848-
49), showed s(mie of the dangers of pi])ing, but that water is a vehicle of infec-

tion was not recognized until well after the London cholera ejjidemic; of 1854, in

which John Snow traced the infection to a pump in Broad Street. Although
Snow's views were oj)posed by P'arr and Sir J. Simon (1855), removal of the
pump-handle stopped the epidemic. In the cholera epidemic of 1866 it was
shown that the infection came from unfiltered water furnished by one of the
Metropolitan Water Companies, which had been ordered filtered l)v the act of

1852 (15. and 16. Victoria, cap. 84). The writings of William Budd (1871-73)
fortified the theory of water-borne cholera and ty])hoid by establishing the fact
that infecficm comes from the dejecta of the i)atients. The tyjjlioid epidemic
at Laus(>n, Switzerland (1872), which came from water ])assing through a liill,

upset belief in the water theory, and real progress came only with bacteriology.
The "drinking-water theory" finally gained ascendancy over the pythogenic
or filth theory (Murchis(m), and the "ground-water" theory (Pettenkofer)
through the Lowell and Lawrence epidemic of 1890, investigated by W. T.

j

Sedgwick, and the fact that Hamburg, with unfiltered water, suffered severely
prom cholera in 1892. while the adjoining city of Altona enjoyed almost com-

1 C. -E. A. Winslow: Technol. Quart., Boston, 1905, xvii, 318-332.

51
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jili'li' iminuiiily tliroUfili fillratitm. S('(l-i\vi<'l< cslahlislicd llic iiiii)i)il;uit priii-

cipli" tliiit (luict wMtiT, not nimiinfz; water, purilics itscll." 'riic liltcr at l/iiw-

rciicc, Mass. (1S91). was •"tlic first in Aiiit'iica to stand hctwccii a water l)otli

liijllily polluted and lii^ilily infected and a larp- industrial i)opulation."' The
Kelniont iiltration jilant "of Pliiladelphia ( lSi»:i) and the Washin^jiton plant

(I'.H).")) liave been most elTective in cheekinn tyi)hoi(i. In (ierniaiiy, the ti;reat

nitration plants of Herlin and Ilanihuifi, the work of \V. l\ Dunbar at the

HanihurK Testing: Station, and the inf^enious "linhof System" of sewaf^e i)uri-

iication, emi)loyed in the Kmscher Tlial, are worthy of special note. I'russi.i

has prol)ahly the best sy.stem of pr(>ventinfz; the adulteration of food and dru^s,

punisliinji such offenses, not by fin(>s, but by actual impri.somiient , Bismarck

declared the adulterers of food to be, next to the anarchists, the greatest

enemies of the (ierman jn'oitle. The society against food adulteration, founded

in Hambur;.; in 1S7S, became eventually the \'(rein fur djfnitlirhr (lc.siin<lh(ll^-

pflKji . The Kdisd-lichcsdcKiaKllicilsdnil (foimded 1876) drafted a law in ISTS,

imtternod after the Knjili.sh law of Aufiust 11, 1X75, and it was jjassed on May
14, 1S70, and folIow<Hl l)y a lonti line of .similar enactments, the most imi)ortant

beinji the ordinance of February 22, 1894, for certifyiiifj; food-chemists and pro-

t(>ctinfi mamifacturers against the false indictments of the incompetent

Wlnkdclu niikcr. There was no pure food legislation in the United States

until ISSl, when laws were passed simultaneously by New York, New .Jersey,

and Michigan, and no adequate national legislation until the passage of the

Food and Drugs Act of June 30, 19()(), and the Meat Inspection Act of the same
year, wliich still seems upon a somewhat unsatisfactory basis. For a long tinu;

progressive legislation in public hygiene in the United" States has been blocked

by individuals or corporations who do not want their bu.siness interfered with,

if" they can help it, and who regard American citizenship as conferring a niys-

terious "right" to do as they please, irrespective of their neighbors. The

imi)udent claims of white-slave traders along these lines were quashed by

tli(> ruling of the Supreme Court of February 24, 1913, which explicitly denies

the existence of any private right in itself, particularly the right of crooks to

do WTong. The broad distinction, made by Tacitus, Milton and Goethe, be-

tween "license" and "liberty" as upheld by a tribunal of this eminence, has

an important bearing upon our future developments in state medicine.^

The movement for "Birth Control," a commonplace right of continental

European women, although interdicted by our federal and State laws, has

been advocated, mainlv by ^^'illiam J. Robinson (New York). As stated by

Dr. A. Jacobi, before the "New York Academy of Medicine (May 26, 1915),

the object of this idea is primarily eugenic, to improve the quality of the human
stock bv the limitation of reckless begetting, by the deliberate regulation ()f

the mm'iber and time of arrival of children, and by enlarging the responsibility

of paternity.

In the distant past a few severe and even cruel laws were

enacted and enforced to protect society from the criminal. The

tendency of recent times has been the proliferation of complex

codes of petty statutes, many of them vastly curtaihng the private

rights of the individual, with the superadded paradox of leaving

society at the mercy of the criminal, since almost any law has

been evaded by sharp practice and chicanery. The great danger

of the hour is legal and medical Bolshevism, which springs from

the basest of human passions, namely, a mean envy of the private

iSee W. T. Sedgwick: Jour. New Engl. Water Works Ass., Bost., 190(>-

1901. XV, 31.5; 1916, xxx, 183.

2 For a discussion of the legal aspects of this matter, see the paper by

Dr. William C. Woodward, Health Officer, D. C, in the Georgetown Law
Journal, Washington, 1913, i, No. 3.
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personal rights, possessions and privilege's Of others. As was
shown in the French Revolution, crowd psychology, th(^ spirit of

the mob is fatal to medicine. The object of scientific t(3aching is

to level the people up to its standards. It cannot be levelled down
to popular standards. While much has been learned, es})ecially

from arm\- exiK'riencc in the recent war, as to the value of cen-

tralization and organization in group medicine, such schemes as

compelling the people to "sell themselves" health insurance (ad-

mittedly a failure in England) are subversive of the true aims of

medical science.

Sectarianism and quackery fiourish apace in modern life, often

under strange guises. According to Flexner, "the homeopath is

the only sectarian found at all in Great Britain or on the Con-
tinent," because a qualified physician, no matter what he may call

himself, must pass the necessary examinations in order to practice.

The proportion of homeopaths was 211 : 30,558 in Germany in

1909, and 193 : 31,154 in Great Britain in 1907. In America,
under existing legislation, every species of medical sect—oste-

opathy, chiropraxis. Christian Science, eclecticism, botanic medi-
cine, etc.—has been permitted to flourish. In 1909, there were
15 homeopathic, 8 eclectic, 1 physiomedical, and 8 osteopathic

schools in the United States. There are no sectarian institutions

in Canada. In respect of fiduciary allegiance to Hahnemann's
original doctrines, the modern homeopath is often like a skeptical

or })acksliding clergyman. Scientific medicine is neither homeo-
pathic nor allopathic. Upon the subject of treatment, which is

often very much in the air, hinges the whole matter of tolerance

of sectarianism and quackery. In the past, as we have seen,

many important features of medical treatment were actually in-

troduced l)y laymen. Therapeutics, in fact, began with herlv

doctoring. It is the purely experimental status of actual thera-

peutics which opens a loophole for the modern quack. "The
very candor of scientific medicine gives him his chance, for, just

where the scientific physician admits his inad(Hiua(!y, the (charlatan

is most positive" (Flexner). The tendency to consult quacks is

analogous to the physician's liability to be deluded by wild-(!at

investments. "Some of the most responsible doctors," says

Robert Morris, "will always ))e in the hands of financial fakers,

and some of the most responsible l)usiness inen will always be in

the hands of medical fakers." In the early part of the nineteenth

century, John St. John Long, a handsome imposter, who traded

upon his influenc(> ov(n- women without meeting their advances,

had enormous success in England, and even Napoleon consulted

the pythoness Lenormand. In 1815, by the law of 55 George
[II cap. 194, an English apofiiecary was still entitled to diagnose
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and prescribe, and tlu> Society of Ai)ot h(>cari(>s was autho;'ize(l to

lic(Mise him for i-(>j;istration in Ihe Medical Kejiister; l)ut, in lSS(i,

tlio old-time strife was settled by nMiuirint;; that the j^oveiniiij!;

bodies in medicine, sur<i;ery, and pharmacy should grant no cer-

tificate^ or license unless the candidate should (lualify by examina-

tion in all three branches. On June 21, 1S()9, (lermany made Ihe

serious mistake of passing a statute abolishing the ot)ligati()ns of

physicians to attcntl urgent calls and to treat the poor gratis,

which incidentally let down the bars to all unlicensed practitioners

who might profess merely to treat disease.' The result of this

'^ Kuricrfrcihcit"' was a tremendous outpouring of nature-healers,

faith healers, Baunscheidtists, exorcists, masseurs and masseuses,

and devotees of vegetarianism, Kneippism, NacktkuKur, blue and

green electricity, and occultism of all kinds. Police returns show

as many as 1013 registered quacks in Berlin (1903), as against 28 in

1879, and 1349 (juacks out of 3584 physicians in 1909. There were

4104 registered quacks in Prussia in 1902, 5148 in 1903, and, in

1905, there were 6137, and 2112 in Saxony. In Great Britain,

qualified physicians have been listed in the Medical Register since

the ^Medical Act of 1858, l)ut there is no police registration of

quacks. As in Germany and the United States, they may use the

mails and advertise ad libitum. "The newspapers, the billl)oar(ls,

and the 'bus give the charlatan easy and continuous access"

(Flexner). There were 31,592 hcenses for the sale and manu-

facture of proprietary remedies in 1894-95 at five shillings each,

and 40,734 in 1904-05. The blue book report issued by the Privy

Council Office in 1910 shows that herbalists, bone-setters, nature-

healers, abortionists, venereal and consumption specialists, hernia

and cancer quacks abound. As in Germany, they are punished

when caught in heinous malpractice or murder, liut they are usually

too shrewd to be caught.- The British ^Medical Journal devoted

a whole number to the exposure of quackery in 1911. In France,

there are better laws, but they are not rigidly enforced. America

has been a paradise for quacks, from the time of Perkins down.

Nowhere have patent medicine vendors made so much money.

1 See, in addition to Flexner's observations, H. Magnus: Die Kurierfrei-

heit, Breslau, 1905.

- The case against the "healers" of the novelist Harold Frederic, whose

death at the hands of these "Christian Scientists," in 1898, was, as Bernard

Shaw puts it, "a sort of sealing with his blood of the contemptuous disbelief

in and dislike of doctors he had bitterly expressed in his books," was reluctantly

dismissed by Justice Hawkins at the Central Police Court, London, on the

ground of insufficient evidence as to Frederic's own part in the transaction.

The supposed private "right" of a person to do imbecile things, even to his

own detriment or destruction, is a delicate point in legal and political casuistry,

but it was decided adversely, as we have seen, by the U. S. Supreme Court,

in the case of those who are in a way to become a public nuisance.
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"What need of Aladdin's lamp when we can l)uild a palace with a

patent pill" was one of Lowell's witticisms, and it illustrates the

easy-going, humorous, American tolerance of humbuggery and

fraud. The complex scheme of medical laws in our several states

is inferior to the English system, which has a few liberal laws,

seldom changed through the centuries, but susceptible of an elastic

interpretation where the merits of the case require it. As under

our divorce laws, a divorced or separated couple may change their

marital status as they cross successive state lines, so a l)order

physician in Indiana was non-suited for his fee for the after-treat-

ment of an amputation over the state line, although the operation

itself was excused as within the legal exception of an emergency;

and a confidential communication made in New Jersey by a Colo-

rado patient was held not to be privileged when the Jersey phys-

ician gave testimony in a Colorado court. ^ People tend to become
lawless through a multiplicity of useless laws, an odd contrast

to the simple common law book of Switzerland, which any peasant

can understand and use. The difficulties with a multiplex system

of laws are sensed in Lord Beaconsfield's aphorism that where the

social order is very strong (in rural communities) it can put up with

weak government; where the social order is weak (in large cities)

it requires strong government. The whole theory of interpretation

of existing law is contained in Bismarck's view that there are times

(r. g., in peace) when government must be liberal, and times (c. g.,

in war) when it must be despotic. "Everything changes, nothing

is constant here below." As it is, quacks have commonly thriven

best in our liberal and thickly settled states and cities and not

at all in the agricultural districts of the South, where doctors

are few and society is very strong. So long as therapeutics is

what it is, quackery is almost beyond the reach of legislation,^

and, as in France, rigid legislation might turn out to be a farce.

The newspapers, reaping the harvests they do from advertising

(luackery, are indifferent, althougii the location, citation, and ex-

posure of quacks and quack medicines have latterly afforded rare

sport for keen-sighted journalists who are something more than

pressmen. The only serious attempts to take up the cudgels on

behalf of the public are those made by the British Medical As-

sociation and the American Medical Association.

Tlio British Medical Association was organized on July 19. 1<S32, in

the hoard room of the Worcester Infirmary, at the instance of the late Sir

1 See, on this head, the able legal study of C. A. Boston in Med. Times,
N. Y., 1916, xliv, i, 113; 153.

- The advertising and sale of secret anfl unofficial remedies w;us interdicted

in France by the laws of 1803 and 1805, which have usually been ignored.

(Ci. Bourgeau: Paris diss. No. 83, 1916, p. 37.)
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Charlies Ilasliiims, wlio was tlicii pliysiciati to tlir lii(iriiiar>'. Since its louiida-

tioii, incctiiifis liavi- Ix-cii held in (lilTcrrnt cities ol' (iicat liritaiii eacli >('ar,

and llie Association now lias many lioine and colonial hranclies. Its ixihlislied

transactions, ISiVJ-oa, and the I'rovincial Medical and Suifiicai .louinal (IS II)

5i>l, succeeded hy the Association Medical Journal ( ISoli-AT), were also its

orjians until the Hritisli Medical .louriial was founded in ISf)?. As reim'scnt-
iii<4 the united profession of (Ireat Britain, the Association has ])layc(l an im-
portant part, in the (levelopni(>nt of Kufilish medicine in tlie nKnlcrn jH'riod,

particularly in m(Mlical reform, looking after i)arliamentary l)ills r(>latinf2; to

puhli(^ health ief!;islation and poor laws, and in the exi)osure and censure of

quackery, patent nostrums, and other frauds. In 19()!>, it, published "Secret

KenuMlies," a con\-enient directory of current nostrums.
In 1S47, the American Medical Association was orjianized, owing its in-

ception to a national convention of delegates from medical societies and col-

leges called by the Medical Society of New ^'ork State, largely through the

efiiorts of Nathan Smith Davis, to improve the then disgraceful status of medi-
cal education in the United States. During the first fifty years of its e.vistencc

its activities were confined to discussion rather than accomi)lishment, and its

membership was limited to sp(»cially elected delegates. Since its reorganization
at St. Paul, in 1901, membership in the Association has been bas(Hl ujxju mein-
bershi]) in the state medical societies, which are again based ujion membership
in the count}' socii'ties. Both stat(> and national organizations have a sj)ecia!l>'

elected House of Delegates to tran.sact business, wliich welds the whole ])ro-

fession of the country into an efficient organized body, capable of accomplisji-

ing things. Under the earlier dispensation, the aims of the Association were
restricted mainly to the narrowt^r i)roblems of medical ethics; its present jmu-
po.se is largely the directi(m of pu))lic ojjinion in regard to ))ublic hygiene and
medical education. In spite of much op])osition, the Association, in the last

twelve years of its existence, has accomplished many important things, fii-t

and foremost, in checking, through its Council on Pharmacy and Chemistry,
the exploitation of the medical profession by patent medicine makers and the

swindling of the peoj)le by quacks and quackery, special records of "New and
Non-Oflficial Remedies," proprietary medicines, diploma-mills and other fraufls

being kept and published for public use. It has vastly improved the status

of the state medical societies as to increase in membership and efficiency, so

that where formerly the state societies published meager volumes of "trans-

actions" at rare intervals, there were, by 1910, some twenty-two state society

journals, a great improvement in the centralization of periodical literature.

The Council on Medical Education (1904), has, through its propaganda in the

last eight years, don(> much to decrease the numl)(>r of low grade medical schools

and consequently of incompetent or unscrupulous physicians. It has also

done much to secure four-year courses and "full time" professors for the more
scientific disciplines. According to data recently supplied by the Association,'

there have been some 335 medical colleges, with 118 other institutions ef

dubious character, in the United States during the period 1765-1913, of which
there were 6 in existence in 1810, 160 in 1904, 95 in 1816-17, and 88 in 1920,

of which 75 are non-sectarian, 5 homeopathic, 1 eclectic, and 3 nondescript.

Since 1904, 94 medical schools have ceased to exist, 53 by merger, 41 by ex-

tinction. During 1912-13, some 14 medical colleges were closed, and 2 in

1916-17. In 1919-20, there were 14,088 medical students, as against 28,142

in 1904 and 18,412 in 1911; and 3047 medical graduates for the year 1919-20

as against 2673 in 1880, 5747 in 1904 and 2656 in 1919. These decreases indi-

cate, of course, the prospect of a corresponding average improvement in

quality. There are "fewer but better colleges," 57 c)f which have met the

improved requirements for admission of the Association of American Medical

Collegers (January 1, 1912). The present proportion of physicians to the total

population of the United States is 145,608 : 105,708,771, or one physician to

every 691 persons. In proportion to the actual population. South Dakota
has the smallest supply of physicians (1 : 1160) and the District of Columbia

*Jour. Amer. Med. Assoc, Chicago, 1920, Ixxv, 379-415. pasmn.
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the largest (1 : 365), exclusive of some .500 government pliysicians who do not
practie(> (oth(Twis(> 1 : 259). Thirteen State licensing Ixtards have recently
insisted on higher preliminary requirements. Finally, through its (Jounci) on
Health and Public Instruction, the Association has now public sjK'akers in

practically every state of the ITnion, who instruct the ix-ople directly in regard
to infectious diseases. The Journal of the American Midical An.^ociation,

founded in 1SS8, and now under the able editorial management of (leorgc H.
Simmons, has steadily advanced to a ])ositi()n corresponding with that of the
British Medical Journal in England or the Deutsche mcclicinische Wochenschrift
in Germany.

There is no modern science or j^roup of sciences which has

so many cm-rent periodicals as me(Ucine. In striking (contrast

with the eigliteenth cent my, whicli liad hardly any medical

journals, our own time, particularly our own country, has liter-

ally swarmed with medical journals, many of which are, as the

Germans say, Eintagsfliegen—of ephemeral duration. Each of

the latter has, or has had, its use in some particular locality or as

subserving the interests of some theory or sect, some "ism" or

"pathy." There are too many medical periodicals in the modern
world. Mr. Charles Perry Fisher estimated some 1654 current

up to January, 1913. ^ Of these, G30 are American, 461 German,
268 French, 152 British, 75 Italian, 29 Spanish. Mr. H. O. Hall,

of the Surgeon General's Library, estimates some 1895 on hand in

1916-17, and 1240 in 1920-21. In the first series (1880-95) of

the Index Catalogue, 4020 medical periocUcals were indexed; at

the end of the fiscal year, June 30, 1916, the total number indexed

(1880-1916) was 8289. The great number of medical periodicals,

as of medical societies, in the United States is due, not to social

or scientific conditions, but, as in Russia, to the extent of national

territory and to the expansion of cities.- All countries have
periodicals which are obviotisly "home-grown" and intended for

home consumption. As a rule, the journals of the larger cities

—

Boston, New York, Philadelphia, Chicago, New Orleans, and
others—are of l)ettcr quaHty and of more metropolitan character

than those of tlie s(>veral States, but some of th(^ latter have at-

tained a much liiglier standard })y the centralization of State

medical societies, through which the State medical journal is also

the organ of the State medical society.

Following the Medical Repository (1797-1S24) came, in order of time, the
Philadelphia Medical Museum (1804-11), the Philadelphia Medical and Physi-

» Hull. Med. Library A.s.soc., Bait., 191.3, n. s., ii, 22.

-In ISSl, Dr. .James R. Chadwick, late librarian of the Boston Medical
Library, said: "In England, it is possible for those who are specially interested
in gynecology and obstetrics to attend the meetings of th(> Obstetrical Society
of London, as actually happens, whereas in America the distances to be trav-
ersed are so great as to render this impossible." (Boston Med. and Surg.
Journal, 1881, cv, 245.) At the present time there are national American
societies of all the specialties, which meet annually.
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c;il .lourn.il (1S()H)<)V tlir Mclicil :in.l .\jir:riiltur:il lioRisUM- (Hoston, 180r>-07),
llic HaltiiiKin- Mcdicul an. I l'li>.si(al Ivrcmdcr (lSOS-0«»), (lie American Medi-
cal and I'liilosopliical Hefiister (1S1()-14), the New l-lii^laiid .lournai of Medi-
cine and Suifierv (Boston, ISl'J-JS), tlie American Medical liecorder (IMiiia-

delpliia, ISlS-'JiM. and the I'hiladelphia Journal of the Medical and Physical
Sciences, founded in IS'iO hy Nathaniel ("hapman. In 1S"27, ('lKii)maii started

a new series of the last journal under the title "American Journal of the Meilii-al

Sciences," which, under the subsequent editorslii]) of Isaac Hays, 1. Minis
Hays and otheis, has been, foi' a lonji period, tiie best of the American monthly
medical periodicals. Amon^ the best of the medical weeklies liave been the
Boston Medical aiul Surjiical .lournai (1S2S- ), which has been edited by
such men as John Collins \\'arren, Francis Minot, ('.eorfie B. Shattuck, and
others; The Medical News ( Philadelpliia. lS4;i-19().")), founded by 1. Minis
Havs; The New York Medical Journal (IS().5- ), which, of late years, has
boon edited with fin'at ability l)y the late Frank P. FostcT (1X41-1911) and
l;itterlv l)v Charles K. de M". Siijous, Claude Lamont Wheeler (1SC)4- 191C))

and Smith Fly JellilTe. The ^b"(^ical Record (IStiti- ), edited by Ceorfic
F. Shrady, and, latterly, by 'iliomas L. Stedmaii. The Phila(leli)hia ^b'(lical

.Journal (lS9S-19();i) and American Medicine (Phila(leli)liia, 1901- ) were
ori^tinally edited by Ceorije M. (lould. Amon^ the best jM'riodicals devoted to

special subjects are The American Journal of Obstetrics (New York, ISdS-
). founded by Emil Noejijierath and A})raham Jacobi; The Annals of

Surgery (1885- ); Th(> American Journal of Physiology (Boston, 189S-
), The Archiyes of Ophtlialmology and Otology (New York, 1809- ),

founded by Herman Knapp; The Journ.al of Experimental Medicine (New
York, 1896- ). founded by William H. Welch; The Journal of Infectious

Diseases (Chicago. 1904- ), founded by Liidvig Hektoen; The .Journal of

Biological Chemistry (New York, 190.5- ), founded by Christian A.

Herter; The .Journal" of Medical Research (Boston, 189(5- ); The Journal
of Morphology (Boston, 1887- ), founded by the late Charles O. Whitman,
the Journal of Experimental Zoology (Baltimore, 1904- ), edited by Ross
(Jranyille Harrison, and the Journal of Laboratory and Clinical Medicine (St.

Louis, 1916), founded by Victor C. Vaughan.

The better sort of iiieclical jieriodicals may be roughly divided

into three classes: those devoted exclusively to purely scientific

and experimental researches; those devoted to the specialties;

and those \vhich include, along with clinical and surgical cases,

papers, original or sophomorical, upon set subjects, reports of

progress, abstracts, reviews, translations, historical tidbits, facetitfi,

and medical gossip. In periodicals of the first class, Germany
takes the lead in number. In respect of quality, the transactions

of such learned bodies as the Royal Society of London, the scien-

tific academies of France, Prussia, Saxony, Bavaria, Austria,

Italy, oi' the Societc de hiologie of Paris, stand first, as regards occa-

sional contributions to physiological science. Then come the

publications of university laboratories and clinics, of medical

societies, institutes, and other foundations, in relation to which

the titles Annalen, Arheiten, Archiv, Beitnige, Berichte, Central-

blott, Jahrbuch, Mitteilungen, Monatsschrift, Saminlung, Ver-

handlungen, Verdjfentlichungen , Vierteljahresschrift, or Zeitschrift

usuall}^ connote something of positive value, just as Bldtter,

Correspondenzhlaft, Calender, Organ, Repertorium, Wochenschrift,

or Zeitung have a more dubious implication. Of annual pub-
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lications, Erqehnisse contain valuahlc I'osunu's of current scientific

work; Jahresberichte, the equivalents of our year-books, a're use-

ful for l)ibliofiraphical reference or statistical compilation. As a

ruk\ the periochcals devoted to anatomy, physic )lof>;y, bacteriolofiv,

psychok)gy, anthropology, surgery, or the chft'erent medical spe-

cialties are good of their kind in an}^ country. The veterinai-y

journals are sometimes of better quality than the dental. Homeo-
pathic journals are almost uniformly poor, and journals (kn^oted

to osteopathy, antivivisection, and other fads have no scientific

value whatever. Of the general medical periodicals of the thii'd

class, the Wochenschriften of the larger Germanic cities—Beiiin,

Munich, Vienna—the British Medical Journal, The Lancet, and
the journals of the larger cities of Great Britain—Edinbuigh,

Glasgow, Dublin, Bristol—are all of the best quality. The cor-

responding publications in the Latin, Scandinavian, and Slavic

countries are of unequal value. Aside from decadent literature,

almost anything printed in France is well written, and the witty

feuilletons in the Parisian medical journals are no exception to the

rule. Some, like the Chronique medical, are capahles de tout in

this respect. Many of the French and Italian weeklies are printed

on large, inconvenient sheets like newspapers, which suggests the

advantages of Ostwald's idea of a definite Weltformat, a uniform

size and shape for all scientific books and periodicals. An un-

desirable feature of the smaller-sized Latin periodicals is the

actual advertisement of nostrums within the text, or the binding

of such advertisements between the leaves of the journal. Italy

is practically the only country which glorifies the names of its

great and small reputations (^ponymically by bestowing them
upon medical periodicals,' as in the case of Cemlpino, Cirillo,

Ercolani, Fracastoro, Galvani, (iuglielmo da Saliceto, Ingrassia,

Malpighi, Morgagni, Orosi, Pisani, Rauiazzini, Selnii, Spallanzani,

Tounua^i. Most of the Sjxmish me(hcal journals are inferior even

to those of South Ain(M-ica in (]uahty. The l)eautiful language of

Spain is a social rather than a scientific me(Hum, and much of her

medical literature is taken up witii rhetoric and problenws para

solucionar. Printed with anihne inks upon infcM'ior paper, most

of our valued medical pro(hictions will have crumblcMl or their

contents faded away in a century or more, and criticism of medical

periodicals seems idle or ungracious. The slightest of them may
subserve a useful purpose in setting some anxious inquirer upon
the path <)f study or of original investigation. Walsh, in his

studies of medieval medicine, has emphasized the fact that the

1 The Dutch journals "Pietcr Camjjcr," and "Bocrhaave" are otlicr

xamples.
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luiman miiul soon tires of (lilliciill or iiis()lul)l(' prohU^ins, mul may
(irop a sul)j(>ct for centuries. 'I'o insure continuity of interest

there nuist be constant rejuvenation aiul restimulation, and in no

phase of niodein a(ti\il\- is it so imperative that the scientific

spirit sliould l)urn and siiine like a sacred fire, as in th(^ field of

medicine. The higlu>st function of the medical journalist today

is to introduce new currents of scientific ideas and to keep them

in circulation. The jMiblic would be much better protect(Hl from

((uacks if our lu-wspapers drew their information from reliable

representatives of the medical i)ress,' instead of from reporters,

utitrained in science aiul with a mania for advertisinji; tlu; sen-

sational.

One of the most striking;- f(\itures of modern medicine was the

tendency toward internationalism, even on the field of battle.

In mvi] Henri Dunant (1828-1910), a Swiss philanthropist, pub-

hshed his "Souvenir de Solfcrino," and this account of the bar-

barities of warfare led to the International Conference of the Red

Cross Societies at Geneva in 1863, and to the signing, on August

22, 1864, of the Geneva Convention, in which fourteen different

States pledged themselves to regard the sick and wounded, as also

the army medical and nursing staffs, as neutrals on the battle-

field. This movement was warmly supported by Queen Augusta

of Prussia and the Grand Duchess Maria Pavlovna of Russia,

and today its intention is carried out over all the civilized world.

In 1S67, the first international medical congress was opened at Paris, at

the instance of Henri Guitrac, to be followed by those at Florence (ISdO),

Vienna (1873), Brussels (1875), Geneva (1877), Amsterdam (1879), London
(1881), Copenhagen (1884), Washington (1887), Berlin (1890), Rome (1894),

Moscow (1897), Paris (1900), Madrid (1903), Lisbon (1906), Budapest (1909),

and London (1913). It had already been preceded by international congresses

on statistics (Brussels, 1851), hygiene and demography (Brussels, 1852 j,

ophthalmology (Brussels, 1857), veterinary medicine (Hamburg, 1863), an-

tfiropology (Spezia, 1865), and pharmacy (Brunswick, 1865), and was followed

by a series on otology (New York, 1876), laryngology (Milan, 1880), criminal

anthropology (Rome, 1885), tuberculosis (Paris, 1888), dermatology (Paris,

1889), physiology (Basel, 1889), psychology (Paris, 1890), gynecology and

obstetrics (Brussels, 1892), alcohohsm (Brussels, 1894), tuberculosis (Paris,

1895), leprosy (Berhn, 1897), dentistry (1900), surgery (Brussels, 1902), can^

of the insane (Antwerp, 1902), unification of heroic remedies (Brussels, 1902),

milk (Brussels, 1903), habitations (Paris, 1904), school hygiene (Nuremberg,

1904), physiotherapy (Liege, 1905), cancer (Heidelberg, 1906), pellagra (Turin,

1906), occupational diseases (Milan, 1906), epilepsy (Budapest, 1909), tropical

medicine (Manila, 1910), comparative pathology (Paris, 1912), eugenics (Lon-

don, 1912), and history of medicine (Antwerp, 1920). These are only a few of

such international gatherings, which include almost every specialty.

1 This is now the case with the leading New York newspapers. For the
|

harm done by the press in misleading statements and flamboyant advertising of

proprietary remedies and quack procedures, see the Paris thesis of Dr. Georges I

Bourgeau : Les erreurs et les dangers de la grande presse en matiere medicale,
[

1916, No. 83. :
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Another sign of tlie international spirit was the award of the Nobel prizes
for medicine to von Behring (1901), Ronald Ross (1902), Finsen (1903),
PavlofT (1904), Koch (1905), Golgi and Ramon y Cajal (1900), Laveran (1907),
Metchnikoff and Ehrhch (1908), Kocher (1909), Kossel (1910), CiuUstrand
(1911), Carrel (1912), Richet (1913), Bdnlny (1914), Bordet (1919), August
Krogh (19201), .^j, .j^q t(> Roentgen for physics (1901), Emil Fischer for chem-
istry (1902), and Henri Dunant for promotion of peace (1901).

In America, men of ^ront financial resources have outpaced
foreign governments in lil)eral endowments for scientific and
medical research.

The recent war, a betrayal of Eiu'opean humanity by some of

its overlords, turned the world's clock back, upset all previous

calculations, overthrew the results of a hundred years' patient,

devoted work for social betterment. In the twinkling of an eye,

nations accredited with the highest civilization, lapsed into the

barbarism and, by Newton's third law of motion, the necessity of

fighting for their existence was hterally rammed down the throats

of the Western nations, including the United States. Though we
have scientific criteria of evil, dimly apprehended by theologians,

but known to all scientific men, no great European statesmen
existed to save Europe from destruction; no stern Tacitus or

Dante or Hugo lived to denounce the crimes of kings or the

monstrous designs and pretensions of their vassals.

The close of the war disclosed the peoples of Eastern Europe
starving and nationless, "eddying at large in blind imcertainty,"

the vagrant terrw filii of the Dark Ages, willing to make any man
leader who might give them bread.

The opening of the war revealed Germany in a state of perfect

military preparedness, England and France in a state of partial

preparedness, and our own country in the gerundive state of being

about to be prepared. Yet, twenty months after our entry into

the war (April 6, 1917), the armistice was signed (November 11,

1918).

To raise medical personnel, England had to draw some 11,000 civilian

practitioners; in France, the whole medical profession was mobilized; and in

our army, expanded twenty-fold over the army of 1916, no less than 29,602
physicians were in uniform as reserve ofhcers. Welch, Vaughan, Flexner,
Billings, Thayer, the Alayos, Finney, Gushing, Crile, Cannon, in fact, the
elite of our Ainerican ])rofessi()n, flocked to the colors. Under the administra-
tion of the late Gen(>ral William C. (lorgas, the Surgeon General's Office was
expanded to gigantic proportions, commensurate with oiu- far-flung array cf

32 training (;amps, each a community of 30,000 to 40,000 soldiers. On the
West(>rn front, medical administration was an affair of })roviding for the
sup])lies, '-anitation, hospitaliza(i(m, mechcal and surgical services of im-
mense training areas, hospital areas, lines of communication and miles of

trenches, while the open fighting at the end of the war brought up a new
problem, the com])lex sanitation of great moving armies. The chi(^f surgeons
of the American Expeditionary Forces during the fighting period were Generals

1 No awards of the Nobel prize in medicine were made during 1915-18.
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Mtrriltc W. Ireland and \\'alti'i- D. McCaw. 'I'lu> medical rsttUilisliiiiontof
the Hritisli Army was adinitiistered hy (Jeiieral Sir Alfred Keofili and later

( leiieral Sir .lolui (iooilwin, that of the French Army hy M. Sinionin (ISCit-

l^L'O), 'l^iliier and .histin (lodart. The Surgeon ( ieneral of the (Jerman Army
duriiifi the war period was Lient.-(!en. ()tt(i \dn Sclijernin^.

Vi)V nu'(liciii(\ (lie .t2;f(>:it(>sl (ritiinph of \hv war was in tho dinM-t

application of the si-ioiu'c of infectious (lis(>as(>s to military sanita-

tion, in this ease the group sanitation of armies of millions.

This is the first war in history in which the mortality from battle

casualties has exceeded that from communicable diseases. In

tlie iMU'Oijean War, the official (lerman losses were 1,5;U,048

killed, 4,211.5()9 wounded, and 15,5,013 died from disease. In otn*

Civil War, there were 44,238 killed in action, 246,712 wounded,

31,978 (10.48 per 1000) died from wounds, 186,216 (61.04 per

1000) died from disease. In the World War, 34,249 of our forces

were killed in action, 224,089 wounded were admitted to hospital,

of whom 13,691 (4.5 per 1000) died, and 50,714 (16.67 per 1000)

died from disease. Thus there were four times as many deaths

from disease in the Civil War as in the World War, while our

recent death-rate from wounds in hospital was reduced one-half.

In other words, the next greatest medical achievement in the

AYorld War was the conquest of wound infection. Trench warfare

in soil contaminated by decades of cultivation made every soldier

a potential bacillus carrier, and on the Western front the revival

of Listerism (antisepsis) was a foregone conclusion. Passing

through the experimental phases of dressing with colored antiseptic

pastes, salt pack and hypertonic solution (Wright), there was at

length evolved the phj^sico-chemical principal of wound irrigation

by a solution of a gas in a liquid (Carrel-Dakin), and later, the

mechanical principle of debridement or wound excision with pri-

mary suture (Gray-Lemaitre). H. D. Dakin's device of setting

free chlorine gas from sodium hypochlorite or dichloramine-T

constitutes the most refined antisepsis. The excision of all de-

vitalized wound tissues prior to suture is an aseptic principle of

the first order, destined to be of capital importance in industrial

or future war surgery. These w'ere the only advances made in

Western front surgery, the rest of which has been well described

as a general harking back to first principles.'

In internal medicine new^ and strange pathologic concepts

came into play, such as the longitudinal sinus disease, Volhynian

(five-day) fever, trench-foot, trench-nephritis, spirochsetal jaun-

dice, the toxic jaundices from picric acid, trinitrotoluene and tetra-

chlorethane poisoning, the terrible effects of gassing, the disorders

1 M. W. Ireland: Jour. Am. Med. Ass., 1921, Ixxvi, 763-769.
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of peripheral nerves and the neurotic effects of <>;unsh()t wounds
of the nervous system, particuhirly from shell shock and wind
contusion, gas gangrene from the bacillus W'elchii, and other com-
l)li('ations of wound infection.

The mental tests of Binet and others were introduced into our

recruiting system for the first time by Robert \l. Yerkes (1917),

and revealed the large percentage of twelve-year-old minds in

modern populations. Psychology and neuro-psychiatry did much
foi- mobilization by weeding out mental defectives, always bad
risks for armies. The motley complex of neurotic phenomena
going under the name of "shell-shock" was carefully studied by
F. W. Mott, T. W. Salmon and others; and great impetus was
given to the study of wound shock by the investigations of W. T.

Porter, Cannon and Crile. The effects of gunshot wounds on

peripheral nerves were intensively studied by Marie, Mme.
Athanassio-Benisty, and many others, including the Perij^heral

Nerve Committee of our Medical Corps. C-amptocormy was de-

scribed by Achille Souques in 1916.

Of communicable diseases, measles, mumps and meningitis

smote our camps heavily during 1917-18, due to the fact that

country boys, being seldom ex[)osed, are non-immune; and the

great epidemic of Spanish influenza (1918-19), with its complicat-

ing pneumonias and empyemas, was more fatal everywhere than

the war itself. That measles is a respiratory affection, transmitted

via the air-passages, was emphasized by E. L. Mvmson in the

Texan epidemic of 1917, and from that time on interest became
concentrated on the sputum-borne infections (including measles,

m(^ningitis) as the outstanding problem of preventive medicine.

Contact infection by hand and V)reath became of cardinal impor-

tance, since the first principles of public hygiene were obliteratcnl

in the slave-ship overcrowding of public vehicles and places, con-

set juent upon war conditions everywhere. The pneumonias, in-

cluding the typing of pneumonia bacilli, were investigated, at the

Rockefeller Institute and elsewhere, by W. (1. MacCallum, Rufus

Cole, A. R. Dochez, O. T. Avery, C. G. Bull, Joseph Miller, E. K.

Irons and J. A. Capps; influenza by Cole, Avery, and S. H. Jacol)s;

Streptococcus hemolyticus infection by O. T. Avery, R. A. Kinsella

and H. F. Swift; the surgical aspects of the empyemas by S. K.

Dunham, Bell, CJraham, Kinsella and Stevens of the Empyema
Commission of the United States Army; experimental parotitis

by Martha Wollstein; meningitis by Simon Flexner; tuberculosis

by G. E. Bushnell; typhus fever by H. Plotz; anthrax b\^ Richard

Pearce; erysipelas by A. B. Kanavel and jxu'asitic infections by
C. A. Kofoid. The net result of war exp(>rience was the novel

hygienic principle that the infected or exposed individual is more
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(laniitMous to societN than the disease itself. Coininuiiity welfare

now (leiuaiuls, not onl_\" isolation of carritM's, contacts and suspects,

l)Ut also education of the individual to realiz(> that, as lon^- as he is

a ilisease cairier, he nuist \()luntaiil.\- protect the coinnuniity fronj

himself.

'I"li;it trciu'li lever (P. I'. ().) is a louse-honie iiifcclion was realized by the
Hritisli Conuiiissioii under (Jen. Sir David Bruce and finally demonstrated l)y

the .\nierican Commission under R. P. Stroufj. 'I'lie relation of perlieulosis to

tyi)lius (noted hy Tobias Cobor in IGOd), became of moment on the Eastern
front, particularly in Sorvia, where many American physicians succumbed
to the disease. In the trenches every soldier became lousy and "Fighting t ho
Cootie," by the various methods of delousing, taxed the ingenuity of all

military sanitarians at the front. Spirochetal jaundice (Weil's disease) was
investigated by K. Inada and Y. Ito (lUH-l.")), K. 15. Knun})haar, Adrian
Stokes and others; ctTort syndrome (D. A. II.) by Thomas Lewis. Trench
foot {Caniasclicnk-rankheit) was resolved by Osier into the ecjuation: Cold
bite -|- muscle inertia = trench foot. Volhynian fever was first described by
H. Werner (1916). Under the leadership of CJeneral Sir Robert Jones, H.
Morestin and others, orthopedic or reconstructional ^surgery of mangled
bones and limbs was materially advanced in England. Iii the treatn\ent of
gunshot fractures, the use of continuous extension by the Hodgen splint and
Balkan frame greatly accelerated the evacuation of the wounded and their

promjit return to duty. In Belgium, C. Willems substituted the jjrinciple of

early active mobilization of joint lesions for the old arthopedic teaching.
Remarkable was the work of Alexis Carrel at Campiegne on wound treatment,
of Crile, Gwathmey and Marshall on gas-oxygen anesthesia, of H. D. Cillies

(Sidcup), Delageniere (Le Mans), H. Morestin (Val de Grace), A. C. Valadier
(Boulogne), Derwent Wood (London) and of Hayes, Hutchinson, Blair and
other Americans at Neuilly on maxillo-facial surgery, of J. A. Blake (Neuilly),
M. Sinclair (Wimereux), H. D. Souttar (Netley), R. Leriche (Lyons) an<l of

Cosset, J. P. Goldthwaite, H. Osgood, N. Allison and W. L. Keller on
fractures and splints, of Pedro Chutro (Paris) on fractures and bone-sinuses,

of H. Gushing (Boulogne) on brain surgery, of Morestin, Chutro and (Josset on
cranioplasty by cartilaginous grafts, of Stassen (Port Villez) on amputation,
of Tuffier (Paris) on reamputation, of Vanghetti on cineplastic amputation,
and of Arbuthnot Lane, Calot, Tufher, Morestin, P. Bastianelli and E. Lexer
(Hamburg) on general plastic and orthopedic surgery. Reconstruction and
reeducation of the disabled, planned in Germany ten years before the war, has
been carried forward ever\T\^here on a grand scale, and vocational rehabilita-
tion, adumbrated by Juan Luis Vives (1531), is now a matter of national afl-

mini.stration.

The physiological requirements of aviators and the pathology, prevention
and treatment of war-gassing were entirely new subjects, in the development
of which American medical officers played an important part. Notable con-
-tFibutions to the pathotogy of war-giis poisoning are the studies of Sir Leonard
Hill, A. S. Warthin, M. V. Winternitz, and F. P. Underhill.

Through infant welfare activities, in the very midst of the war, the infant
death-rate was, in 1916, brought down to 91 per 1000 in England, and 97 in

Scotland, in both cases, the lowest on record. In Germany, although 40 per
cent, fewer babies were born in 1916 than in 1913, the infant death-rate of

164 in 1914 was well kept down thereafter. In France, due to the increased
employment of women in munition factories, there was a steady rise in infant
mortality after 1915, reaching 126 in 1917. As the war-time birth-rate was
50 per cent. less than normal and 40 per cent, less than the annual death-rate,
France was facing national extinction. LTniformed infant welfare units were
therefore sent overseas by the Red Cross, under direction of William
Palmer Lucas, numbering many of the leading pediatrists of this country.
Through their activities much beneficent work was done for the children of

France.
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Remarkable success was attained in the prevention of typhoidal

infections by trivalent vaccines, in t-h(> t(>travaccines employed
a<j;ainst typhoid, the two paratyphoids, and cholera, in the treat-

ment of burns by the paraffin-resin sohition (ambrine) of Barthe
de Sandifort (keritherapy'), in the jiurification of army water-

sup})lics, in the localization of projectiles in the; body l)y the ITii"tz

compass, the electrovibrator of Ber<>onie, and by radiolojric meth-
ods, in the wonderful prosthetic devices spe(Hlily improvised to

serve as artificial hands and limbs, and in the traininj^ of the

l):idly manjiled defectives, of the blind and deaf and of cai'diac,

pulmonary, and neurotic defectives for future efficiency in life.

JNIuch as the friends of our common humanity may aspire

toward Kant's noble ideal of a Universal Peace, the constant

shift ings and migrations of peoples about the surface of the globe,

the impermanenc(> of national alliances and their effects upon
history, the fact that democracy is not (like monarchy) an absolute

form of government, but an education of the peo]:)le for citizenship,

the actual existence in nature of peaceful and warlike (or preda-

tory) races side by side, the commercial rivalries of nations and
the hatred of the "have-not's" for the "have's," make the im-

mediate futiu'e of humanity extremely dubious. Wars are "wished"

upon peaceful and friendly (and therefore defenseless) nations

through the concatenation of political intrigues and events. The
example of the sturdy little republic of Switzerland goes to show
that the only way in which wars may be avoided or invasion re-

pelled by these nations in the immediate future is through the

rational manful course of physical and military preparedness, the

apotropaic significance of which was strongly signalized by the

late Sir Lauder Brunton during the last seventeen years of his life."^

It is strange that most of the blame and odium for the (nnls

wrought by wars should be visited upon the heads of the soldiers

and army surgeons who risk their lives to fight the battles im-

posed upon their respective counti'ies. Modern wars are usually

made by the commercial rivalries of nations with the (;onsc({uent

appeals made to race-hatnMl and mob-sentiment by "mad mon-
archs," "racial biologists," irresponsible historians and sensational

journalists. In this regard the dictum of the French psychologist

that "the collective intelligence of a crowd is usually less than

that of some one of its individual members" is well worthy of

consideration. Yet the mass of mankind cannot be held entirely

lesponsible for the errors made by the moulders and directors of

« Bartlio: Jour, de med. int., Par., 19VA, xvii, 211-214.
'^ Brunton: Collected Papers on Physical and Military Training, London,

1915.
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puMic opinion. Concerning!; iUv ""(fiKUii juirvd saplcnlia luiindiis

rqiitiii," JacHiuos IahA) has ivctMilly voiced an asi)irati()n wiiicli i>^

a distant, perhaps an unattainable, ideal:

"If wo succeed ill suhstitutin;! fur the i)r(\s(>iif a now type of statcsiiicti

who :\rc familiar with and follow the (Icvclopiiu'Tit of the exact

—

i. c, the e\-

jieriinental and (luantitative—scienc(-s, and who are willinf;; and capable of :i])-

plyinj; the results of exact science to the intellectual, moral, i)hysical, and

economical ui)lift of the masses, we shall at least diminish the danger of war."'

In the same key Ostwald says that

—

"Science may therefore be considered as the surest and most lasting part

of the spiritual treasure which man poss(>sscs. Such j)redictions as are en-

dorsed by sci(>nce are accepted as the most reliable ones by the intelligent

majority of men."

President Eliot remarks that

"th(> devotees of natural and physical science during the last hundred and

fifty years have not shown themselves inferior to any other class of men in

their power to reason and to will, and have shown themselves superior to any
othei- class of men in respect to the value of worth to .society of the product

of th(>s(> powers. The men who, since the niiu^teenth century began, have done

most for tlu> human race through the right use of their reasons, imaginations

and wills are the men of science, the artists and the skilled craftsmen, not th<'

nu'taphysicians, the orators, the historians, or the rulers."

In regard to the actual diseases of society, very few statesmen

and statists see that, as the wise Pajrel said, all nations have to

go through the diseases of infancy, childhood, and old age—to get

rid of graft, alcoholization, and syphilization of the people, the

production of degeneracy ])y the oppression of the poor (the roots

of the tree), the corruption of the people by pornography, com-

mercial exploitation of prostitution, and the deliberate inbreeding

of thieves and harlots, the external fraus innexa clienti with a whole

nation as client, yet even adult nations may be at the mercy of

Caesarism and psychic diseases of the masses.

"(^uicquid delirant reges, plectuntur Achivi."^

Whether war will become a vanishing fraction in human affairs

is, therefore, dubious under present conditions of the world's

economy. But the whole duty of the medical profession is plain.

In wartime its device has been "inter anna caritas," and when wars

and rumors of wars have again passed away, our profession ma}'

do what it can to promote, "with charity toward all, with malice

1 .1. Loeb: Science, N. Y., 1917, n. s., xlv, 76.

^ "Kinder- und Entwicklungskrankheiten muss ja jedes Volk durch-

machen, oft sehen wir aber auch schon entwickelte Kurlturnationen von

traurigen Kampfen heimgesucht." J. Paget: Grundriss eines Systems der

medizinischen Culturgeschichte, Berlin, 1905, p. 77.
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toward nono," tho sentiment of peace and good will among man-
kind, who are its true clients. In 1915 Dr. Samuel J. Meltzer

founded a Medical Brotherhood for the Furtherance of Interna-

tional Morality/ based upon the concept that while individual

nations are civilized, with decent comity and humanity within

their own boundaries, humanity at large is not; that there is an
abj^ss between intranational and international morality, and that

no matter how highly cultivated or enlightened nations may be,

the>' still tend to settle their difficulties by brute force—by killing

and maiming their adversaries. This brief for intranationalism

as well as internationalism deserves the future consideration of

medical men in all countries.

Concerning the effect of scientific research upon medicine,

the physicist Rowland has spoken with a force that is apocal3'ptic:-

"The ordinary crude mind has only two compartments, one for truth and
one for error; indeed, tlie contents of the two compartments are sadly mixed
in most cases; the ideal scientific mind, however, has an infinite number.
Each theory or law is in its projjcr compartment indicating the probability of

its trutli. As a new fact arrives, the scientist changes it from one compartment
to another so as, if possible, to always keep it in its proper relation to truth and
error. . . . Natural laws there probably are, rigid and unchanging ones
at that. Understand them and they are beneficent: we can use them for

our purposes and make them the slaves of our desires. Misunderstand them
and they are monsters who may grind us to powder or crush us in the dust.

Nothing is asked of us as to our belief; they act unswervingly and we must
understand them or suffer the consequences. Our only course, then, is to act

according to the chances of our knowing the right laws. If we act correctly,

right; if we act incorrectly, we suffer. If we are ignorant, we die. What
greater fool, then, than he who states that belief is of no consequence provitled

it is sincere. An only child, a beloved wife, lies on a bed of illne.ss. The
physician says that the disease is mortal; a minute plant called a microbe has
obtained entrance into the body and is growing at the expense of the tissues,

forming deadly poisons in the blood or destroying some vital organ. The
physician looks on without being able to do anything. Daily he comes and
notes the failing strength of his patient and daily the patient goes downward
until he rests in his grave. But why has the physician allowed this? Can we
doubt that there is a remedy which shall kill the microbe or neutralize its

poison? Why, then, has he not used it? He is emj)loyed to cure, but has

failed. His bill we che(>rfully pay because he has done his best and given a

chance of cure. The answer is ignorance. The remedy is yet unknown.
The physician is waiting for others to discover it, or perhaps is experimenting
in a crude and unscientific manner to find it. Is not the inference (correct, then,

that the worlfl has been paying the wrong class of men? Would not this ig-

norance have been dispelled had the jiropcM- money b(>en u.scmI in the past to

dispel it? Such deaths sf)m(^ ])eo[)le consider an act of Cod. What blas|)hemy
to attribute to Cod that wliicli is (hie to our own and our ancestors' ,s(>lfishness

in not f'ouncHng institutions for medical research in sufficient inunber and with
;suiiicient means to discover the truth. . . . All the sciences are linked

together and must advance in concert. The human body is a chemical and
physical problem, and these sciences must advance before we can coiuiuer

'disease."

1 Meltzer: Science, N. Y., 1915, n. s., xli, 515-523.

2H. A. Rowland: Am. Jour. Sc, New Haven, 1899, 4. s., viii, 409-411.
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This proiiounconuMii, of ('i<ilit(>(Mi >(Mrs njio, is now "ancient

history" and may sorin to inan> cuiotional and outniod(>d. liut it

slumld not he forgotten that the man wlio made it beheved with

intense conviction that scieiilific research imphes "that love of

trutli, that care in its pinsuit, and that humihty of mind wliich

makes the possil)ihty of error always present." In the attempt to

bridge over tlu^ vast gap between the microcosm whicii is accessible

to our seiis(>s and the unknown univei'se which lies b(\von(l our

ken. th(> human mind reveals itself at every turn as a very feeble

histrunuMit. of precision. Toi^heaviness is not- for science. Foi'

centuri(>s science, as Huxley said, "has played th(^ part of Cin-

derella." If she is to retain her charm and fascination, she nmst

not become too vain nor make unduly extravagant claims. As Baas

has quaintly observed: "When the sununit of anything is reached,

all paths had inevitably to the bottom."

The high function of the physician is still the relief of human

suffering, not merely to drug his patients, but to care for them;

and, as the surgeon must know how to think clinically, the clin-

ician to think surgically, at need, so it is possible that, some day,

the word "cure" will, as part of the same Hippocratic ideal, l)e

restored to its ancient meaning (curare). Meanwhile, it is recog-

nized that the whole of medical science includes its parts, is greater

than its practice, applies to the ills of society as well as to human

ailments.

The aim of modern medicine, coiirdinate with the advance-

ment of all the sciences, is the prediction and control of phenomena,

the prevention, as inclusive of the cure, of disease. Preventive

medicine has no fairer ideal than that contained in the beautiful

sentence of Minot: "We have enthroned science in the imagina-

tion, but we have crowned her w'ith modesty, for she is at once

the realitv of human power and the per.sonification of human
fallibility."
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I. MEDICAL CHRONOLOGY

H. C.

7000-2000.

5000-4500.

Neolithic Ago in Europe

(Osborn).

Dawn of Suincrian, Egyp-
tian and Alinoan Civ-

ilization.s.

2900-2630. Age of the Pyramid
builders.

2697. Huang-ti.

2500. Surgical operations de-

picted uj)on tomb of

Pharaohs at Saqqua-

rah.

2250. Code Hammurabi.
2000-1000. Bronze Age in Europe

(Osborn)

.

1500. Ebers Papyrus.

l.'iOO. Berlin Papyrus.

1000-500. Earlier Iron Agp (Hal-

statt cultuiej in

Europe.

950. Homer.
800. Period of Brahminic

medicine.

776. First Olympiad.
753. Founding of Rome.
639-544. Thales of Miletus.

600. Massage and a(nipim(v

ture pra(!tised by the

Jai)anese.

Lex regia (post-mortem

Cesarean section).

5S0-489. Pythagoras.

522. Democedes founds a med-
ical school at Athens.

504-443. Empedocles.

500. Later Iron Age (La Tene
culture).

500-428. Anaxagoras.

490. Battle of Marathon.
ISO. Thermopylae and Sala-

461--430. Age of Pericles.

460. Hippocrates born.

431--404. Peloponnesian War
430--425. Plague of Athens.

429--347. Plato.

400. Thucydides describes

Athenian epitlemic in

his history.

384. Aristotle.

370--286. Theophrastus of Eresos.

338--323. Alexander the Great.

300. Alexandrian School. Eu-
clid.

280. Herophilus.

212. Archimedes killed at cap-

ture of Syracuse.

146. Siege of Corinth.

124. Asclepiades of Prusa

(Bithynia) born.

80. Mithridates, King of

Pontus, exi)eriments

with poisons.

55-63. Lucretius describes (epi-

demic in "De rerum

natura."

50. Themison.

31 B. C.-14 A. D. Augustus

Ca'sar.

A. D.

2.3-79. Pliny the Elder.

45. ScTibonius Largus.

54-68. Nero. Dioseorides.

79. Plague following eruption

of Vesuvius.

98-117. Trajan. Rufus of Ephe-
sus.

117-138. Hadrian. Aretajus. So-

ranus of Ephesus.

125. Plague of Orosius.

131-201. Galen.

164-180. Plague of Antoninus.

251-266. Plague of Cyprian.
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302. Kuschius, liisliopof (
";i>s- ()2.")-(i'.»().

arca, (Icscrihcs Syrian ()')!.

opidcinic of smallpox.

303. Martyrdom of Saiiils

Cosm;v>' ami Dainiaii. (17.'').

32.5-403. ()ril);i.sius.

335. Con.stantine closes tlic T.\2.

Asclopieia and otlicr 7:{s.

pagan tomplos.

369. Hospital of St. Basil 7.")()-l2.')S.

erect (m1 at Ca^sarca by 786-802.

.Justinian.

375 Plague Hospital at Edes- 791.

395-1453

sa.

Byzantine Empire. 7<.>9.

400. Fabiola founds first no-

socomium in \N'estern 809-873.

Europe. 82.5.

476. Fall of Western Roman
Empire. 829.

525-605. Alexander of Tralles.

527-565. Aetius of Amida (reign of 8.30-920.

Justinian I). 848-8.5().

529. Monte Cassino founded

by Benedict of Nursia. 860-932.

542. Nosocomia founded at 962.

Lyons by Childebert 980-1036.

I and at Aries by 1020-1087.

CsBsarius. 1021.

543. Plague of Justinian. 1025.

570 Marius, Bishop of Aven-

ches, employs the term 10.50.

"variola." 1066.

571. Mohammed born. 1073-1080.

580. Ho.spital at Merida 1096-1272.

founded by Bishop 1099.

Masona.

581. Gregory of Tours de-

scribes smallpox epi-

1110-1113.

demic at Tours. 1126-1198.

590. Epidemic of St. An-
thony's fire (ergotism)

in France.

1131.

600. Aaron, a Christian priest,

describes smallpox in

1132.

his "Pandectse." 1135-1204.

610. Hospital of St. John the

Almsgiver at Ephesus.

1137.

622. Mohammed's Hegira.

i'aul of .F'.gina.

Hotel-Dieu founded by

Saint Landry, Bishop

of Paris.

Monast ic records ol

smallpox in Ireland.

Battle of Poitiers.

School of Montjx'llier

founded.

Eastern Caliphate.

Reign of Ilarun al-

Rashid.

St. Albans Hospital
(P^nglandj.

Coronation of Charle-

magne.

Johannitius.

Xenodochium at Mont
St. Cenis.

Hotel-Dieu (Paris) first

mentioned.

Isaac Judajus.

School of Salerno first

heard of.

Rhazes.

Hospice St. Bernard.

Avicenna.

Constantinus Africanus.

Dancing mania.

University of Parma
founded.

Albucasis.

Battle of Hastings.

Gregory VIL
Crusades.

Order of St. John of Jeru-

salem founded.

ITniversity of Paris

founded.

Avcrroes. Avenzoar.

Council of Rheims for-

bids clerics to |)ractice

medicine.

Holy Cross Hospital

founded at Winchester.

Moses Maimonides.

St. Bartholomew's Hos-i

[)ital (London) founded

by Rahere.
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IIIW--12.54. Hnhcnstuufcn Emperors. 1204.

ii;59. Lateral! Council inter-

dicts Hur^ery anionu;

the hifiher clergy. 1209.

1140. Nicolaus Salernitanus

("Antidotarium").

Kins Roger II of Sicily 1210.

restricts medical prac-

tice to licentiates.

114o. Hospital of the Holy

CJhost founded at

1211.

Montpellier by William 1214.

VIII of Montpellier.

1158. University of Bologna

foimded. 1214-94.

1161. Jewish physicians burned

at Prague on charge ol'

"poisoning wells."

1215

1163. Council of Tours ("Ec-

clesia abhorret a san-

guine"). 1222.

1167- 68. Migration of students

from Paris to Oxforrl to

form a "studium gen-

erale." 1223.

1180. Roger of Parma con)-

pletes his "Practica 1223-1226

chirurgise."

1181. Montpellier declared a

free school of medicine.

1224.

1187. Mohammedans conquer

.Jerusalem.

iini. Teutonic Order approved

by Clement III.

1193--1280. Albertus Magnus. 1227-1274

1197. St. Mary's Spital in Lon-

don.

1228.

1198. Hospital movement in-

augurated by Innocent 1231.

III.

1199--1214. University of Palencia

fovmded by .\lphonso

VIII.

1201. Oxford first called a I'ni-

versity.

1201--1277. Saliceto.

1204. Innocent III opens Santo

Spirito Hospital in Sas-

sia.

University of Vicenza

founded (by inigration

of students).

Migration of students

from Oxford to ('am-

bridge.

Colleg(> de St. Come
founded at Paris by
Jean Pitard.

Innocent III recognizes

LTniversity of Paris.

Ugo Borgognoni made
city physician of Bo-

logna at a fixed salary.

Roger Bacon.

Magna Charta.

St. Thomas's Hospital

founded by Peter,

Bishop of Winches-

ter.

University of Padua
started (migration of

students from Bolog-

na).

Cambridge first called a

l^niversity.

Louis VIII. 2000 lazar

houses in Erance.

Frederick II issues law

regulating the study of

~ medicine and founds

University of Messina.

Frederick II foimds Uni-

versity of Naples.

Thomas Aquinas.

University of Vercelli

founded (abolished,

1372).

Salerno constituted a

medical school by

Frederick II.

Gregory IX issues bull

/' a r c n s s c i c n t i a r u in

authorizing faculties to

govern universities.

Frederick II is.sues law-

authorizing a quin-

quennial dissection at

Salerno.
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1233.

1234-1312

1230-1310

1241.

1242.

1243.

1244-

1246.

1247.

1248.

1249.

1250.

12.50-1320.

1252.

12.53.

Apotlu'carv slid]) at

Wot/.lai'

Gregory l.\ cliartt-r.s Uni-

versity of Toulou.se

as a "studiuni scn-

cralc."

. Arnold of \illaiiova.

. Raymond Lully.

Law of I*'redcTick II fa-

voriny; dissection and
rejiulatinu; surjiery and

pharniaey.

Roger Bacon ref(>rs to

gunpowder.

University of Salamanca
founded by Ferdinand

III of Castile.

University of Oxford

chartered by Henry
III.

University of Siena
founded.

Hospital of St. Mary of

Bethlehem founded as

a priory by Simon
Fitzmary.

Council of LeMans pro-

hibits surgery to
monks.

University of Piacenza

founded by Papal
charter (reconstituted,

1398).

University College (Ox-

ford) founded by Wil-

liam of Durham.
Roland of Parma, sur-

named Capellati, edits

the surgery of Roger of

Palermo.

Joinville describes scurvy

in troops of Louis IX
at siege of Cairo.

Peter of Abano.

Bruno of Longoburg pub-

lishes "Chirurgia mag-
na."

University College, Ox-
ford, founded.

1-'>I- .\l|)hons() the Wise lound>

University of Seville.

12.50. Enfranchisement of serfs

at Bologna.

12.57. Sorbonne founded at

Paris.

1203. Balliol College (Oxford)

founded.

1264. Merton College (Oxford)

founded.

1265. iMiglisJi House of Com-
mons organized.

1265-1308. Duns Scotus.

126.5-1321. Dante.

1206. i;nd of Western Cali-

phate.

ITniversity of Perugia

founded.

Teodorico Borgognoni

teaches aseptic treat-

ment of wounds.

1267. Council of Venice forbids

Jews to practice medi-

cine among Christians.

1275. Saliceto completes his

treatise on surgery.

1 284. Peterhouse College (Cam-
bridge) founded.

1282. Sicilian Vespers.

1285. Salvino degli Armati in-

vents .spectacles.

1287. Plica Polonica in Po-

land after Mongol in-

vasion.

1289. University of Montpel-

lier (1181) chartered

by Nicholas IV as a

"studitnn generale."

1295-96. Lanfranc completes his

treatise on surgery.

1300. University of Lerida

founded by James II of

Spain.

Boniface VIII i.ssues bull

De sepulturis.

1302. Creation of the States

General in France.

First judicial post-mor-

tem (Bologna).
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1303. Boniface VIII charters

universities of Rome
1328.

and Avignon. 1330.

1304. Henri de Monrlevillc

teaches anatomy at 1331.

Montpellier.

1305. Clement V charters Uni-

versities of Orleans and

Angers.

1.3.32.

City Hospital of Si(>na 1333.

estabUshed.

1.308. Clement V charters Uni- 1336-1453

versity of Perugia. 1338.

1.309. Papal See removed to

Avignon. 1339.

University of Coimbra
chartered by King
Diniz of Portugal (re-

constituted, 1772). 1340.

1312. University of Palermo

founded. 1343.

Henri de Mondeville's

surgery completed.

131.5. Mondino makes his first

public dissection of a

1345.

human subject. 1346.

1316. City surgeon at Llibeck

at 16 marks ($4) per

annum.

Mondino's "Anathomia"
written.

1317. John XXII i-ssues bull

S ponclent par iter

1347.

against abuses of al- 1348.

chemy.

1318. University of Trevi.so

chartered by Frederick

the Fair.

1319. First criminal prosecution

for body-snatching.

, 1320. University of Florence

founded.

1348-1350.

' 1321. John XXII issues bull

establishing medical

school at Perugia. 1349.

1326. John XXII issues bull

Super illius specula

against practice of 1350.

magic.

823

City Physician at Strass-

burg.

Invention of gunpf)Vv'-

der.

First mention of firearms

by Muratori.

John XXII charters I'ni-

versity of Cahors as a

"studium genera le."

Public medico-botanical

garden at Venice.

Hundred Years' War.
Exodus of students to

Pisa.

Benedict XII charters

University of Grenoble

as a "studium gcner-

ale."

14,000 students at Ox-
ford.

Clement VI charters Uni-

versity of Pisa as "stu-

dium generale."

First apothecary shop in

London.

Clement VI charters Uni-

versity of Valladolid

(".studium generale,"

1418).

Cannon used at battle of

Crecy.

Pembroke Hall (Cam-
bridge) founded.

Board of Health and

quarantine (quarnnla

giorni) established at

Venice.

Clement VI charters I'ni-

versity of Prague as a

"studium generale."

Black Death.

Guy de Chauliac suc-

cors plague-stricken at

Avignon.

Clement VI charters Uni-

versity of I'^lorence as

"studium generale."

Trinity Hall (Cambridge)

founded.
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13.")4. Pedro l\ Inuiuls riiivcr-

sity ol" IIucscM.

1355. Cliarlcs IV charters Ini-

vorsity of Arc'zzo (1215)

as "stadium poncralo."

1357. Charles IV charters l^ni-

vensity of Siena (12 Ki)

a.s a "studium g(>iier-

ale."

1360. Innocent VI reeofiiiizes

I'niversity of Bolofina

as a "studium gener-

ale."

13(il. University of Pavia char-

tered by Charles IV.

1363. Guy de Chauliac com-

pletes his "Chirurfiia

magna."
1364. Ca.simir the Great char-

ters University of Cra-

cow.

1365. Duke Rudolph IV founds

University of Vienna.

University of Orange

founded by Charles

IV.

1367. University of Fiinfkir-

chen founded by King
Louis of Hungary.

1370. John of Arderne writes

surgical treatises.

1374. City ordinance of Reggio

against the plague.

1376. Board of medical exami-

ners in London.

1376-7. Return of Popes to Rome.
1379. Clement VII charters

Universities of Erfurt

and Perpignan.

1386. Urban VI charters Uni-

versity of Heidelberg as

a ".studium generale."

1388. Urban VI charters Uni-

versity of Cologne as a

"studium generale."

Salaried city veterinarian

at Ulm.
1389. Urban VI recharters Uni-

versity of Erfurt.
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13<»1. Boniface IX charters

Iniversitj' of Fcrrara

as a "studium gen-

erale."

University of Lerida per-

mitted to di.ssect a

bod}' every three y(>ars.

1399. Beginning of "Acta Fac-

ultatis Mcdicir \'ien-

nen.sis" (May 6).

1402. Boniface IX cliarters

University of A\iirz-

burg.

1404. University of Turin

founded.

First public dissection at

Vienna (February 12).

1406. Emperor Wcnzel mak(>s

surgery resp(>ctable in

Germany.
1409. Alexander V cliarters

University of Leipzig

as a "studium gener-

ale" (September 9).

Studium generale at Aix

in Provence.

In.sane a.sylum at Seville.

1410. In.sane asylum at Padua.

1411. University of St. Andrews

founded by Bishop

Henry Wardlaw.
1412. University of Turin

founded by Counts of

Savo3' (refounded,
1431).'

1419. Martin V charters Uni-

versity of Rostock.

1422. University of Parma
founded.

1425. Insane asylum at Sara-

gossa.

1426. University of Louvain
founded.

1431. Charles VII founds Uni-

versity of Poitiers

(chartered by Eugen-

ius IV).

1437. Eugenius IV charters

University of Caen.
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1441. University of Bordeaux

founded.

1445. Alphonso of Araj^on char-

ters University of Ca-

tania.

1448. Invention of printiufr;.

1450. Cardinal Cusanus sug-

gests timing the pulse

and weighing blood and

urine.

Nicholas V founds I'ni-

versity of Barcelona.

University of Treves

founded (academic ses-

sions, 1473).

1452. Barber surgeons of Ham-
burg (Mcister Bart-

scheerer) incorporated.

Ratisbon ordinance for

inidwive^{Regensburg('7-

Hchammcnhuch).

1452-1519. Le(mardo da Vinci.

14.53. Fall of Constantinople

(end of Byzantine p]m-

pire).

University of Glasgow-

founded as a "studium

generale."

1456. University of Greifswald

founded by Bull of

Calixtus III.

Ospedale maggiore at Mi-

lan.

1457. P u r g a t i o n - C a 1 e u d a r

printed by Gutenberg

(first medical pul)li-

cation).

University of Freiburg

founded by Albrecht

VI (first session, U()()).

1459. Pius II founds University

of Ingolstadt (academic

instruction, 1472).

1460. University of Basel
founded by citizens of

Basel.

I Heinrich von Pfolspeundt

writes treatise on sur-

gery.

1462. Bloodletting-Calendar

printed at Mainz.

1463. Pius II charters Univer-

sity of Nantes.

1465. Paul II charters Univer-

sities at Bourges and

Budapest.

1469-71. Ferrari da Cirado's "Prac-

tica" printed.

1470. Medical treatises by Va-

lescus de Taranta, Ja-

copo de Dondis and

Mattha'us Sylvaticus

printed.

1471. Treatises by Mesne and

Nicolaus Salernitanus

(Antidotarium) (jriiited.

1472. University of Ingolstadt

opened.

Hochenburg Regimen
sanilatis (German text)

printed.

Bagellardo's treatise on

pediatrics printed.

1473. Simone de Cordo's "Syn-

onyma" printed (first

medical dictionary)

.

1474. University of Saragossa

founded.

1475. .Sixtus IV charters Uni-

versity of Cojienhagen

(opened, 1479).

147.5-1564. Michael Angelo.

1476. Saliceto's "Cyrurgia"

printed.

Saliceto describes renal

dropsy.

Sixtus IV charters Uni-

versity of Mainz.

1477. Universities of Tiibingen

and Upsala founded.

1478. First edition of Celsus

printeii at Florence.

First edition of Ketharn's

"Fasciculus medicinaj"

printed.

Mondino's "Anathomia"

printed at Leipzig.

Spanish Inqui.sition.
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1479. V'lvst edition dl" Aviccniia

jirintod.

14S0. Tiatiii t(>xt of "K(>ii:iincii

Saiiitatis" iiriiitcil.

1484. Innocent VUl authorizes

burninp; of wit dies in

bull Sunnuifi (lcsi<l-

ernntrs.

1486. First Latin edition of

Ilhazes printed.

English epidemic of

sweating-sickness.

1489. 16S bath houses at IThn.

"Malleus malleficaruni"

(Witches' (jodex) of

Jacob Sprenger printed.

1490. University of IIeidelb(Tg

moves to Speyer on ac-

count of plague.

1491. Hortus sanitatis printed.

1492. Discovery of America.

John of Gaddesden's

"Rosa anglica" printed.

Nicholas Leonicenus cor-

rects botanical errors

in Pliny.

1493. Paracelsus born.

Smallpox in Germany.

1494. University of Aberdeen

founded.

First Aldine edition

printed.

1495. Maximilian I issues Edict

against Blasphemers

(first mention of syph-

ilis).

1496. Albert Dlirer's drawing

of a syphilitic printed.

1496-1500. European pandemic of

syphilis.

1497. Aldine edition of Theo-

phrastus printed.

1498. Florentine "Ricettario"

(first official piiarmaco-

poeia).

1499. University of Alcala

founded.

Johann Pejdigk publishes

anatomical drawings.

1500. Jacob Nufer pc^rforms

first Cjcsarean section

on living subject.

Berengario da Carpi

treats syphilis with

mercurial inunctions.

1501. Alexander VI charter^

University of Valenci.i

Magnus Ilundt's "An-

thropologium" pul»-

lished.

Morbus Hungaricus pan-

demic in Europe.

1502. Maximilian I constitutes

University of Witten-

berg as a "studiuni

generale" (July 0).

1504. University of Santiago

(Spain) founded.

1505. Royal College of Siu-

geons of Edinburgh

chartered.

Julius II charters Univer-

sity of Seville.

1506. University of Frankfort

on the Oder foumled

by bull of Julius II.

1507. Benivieni's collection of

post-mortem section-^

printed.

1508. University of Madrid

founded.

Guaiac wood brought

from America.

Jerome of Brunswick's

Book of ^^'ound-Su^-

gery published.

1509-1547. Reign of Henry VIII.

1510. Ambroise Pare born.

Peter Hele (Henlein) of

Nuremberg makes
pocket watches.

Pandemic influenza.

1513. Roslin's Rosegarten

printed.

1514. Ve-salius born.

Gunshot wounds first de-

scribed in Vigo's "Prac-

tica."
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i:)i4. Bri.-^sot opposes deriva- 1526-94

tive blood-letting 1527.

ir,i7. Fugitive anatomical
plates published by Jo-

hann Schott of Mainz.

Gersdorff's Field- Book

of \\' o u n d - S u r g e r

y

published.

Linacre's first translation

of dalen published. 1528.

1.')17- 1,521. Reformation.

I.JIS. Royal College of Phys-

icians founded.

1.529.

Nuremberg ordinance 1.530.

- regulating sale of food.

1.)1S--1.545. College de France (Paris).

1.519--15.5G. Charles V, King of Spain

and Emperor of CJer-

many. 1531.

1519--1522. Magellan circunmavi-

gates the globe. 1.5.32.

1519. Friesen's "Spiegl der

Artzny" and '"Synon-

ima" published.

1.521--1523. Berengario da Carpi pub-

lishes anatomical trea-

tises.

1524. Linacre foundation of

medical lectures at Ox-

ford and Cambridge.

Cortes erects first hospi-

tal in city of Mexico.

Lucas van Leyden's por-

trait of Ferdinand I of

1533.

Spain fadenoid face). 1534.

1525. First Latin translation of

Hippocrates published

at Rome. 1.535.

1526. Clement VII charters

University of San-

J tiago. 1.536.

1 "Gymnasium J<]gidian-

1
um" founded at Nu- 1.537.

1 remberg.

First (Aldine) Greek text

1

of Hippocrates pub-

lished at Venice. 1538.

Paracelsus founds chemo-

therapy.

827

Palestrina.

University- of Marburg
founded (May 30) by
Philip, Landgrave of

Hesse (fir.st Protestant

university).

Sack of Rome by Charles

V (decline of Italian

humanism).

First Aldine edition of

Paul of yEgina.

Sweating sickness spreads

over Europe.

Fracastorius' poem on

syphihs published.

Otto Brunfels publishes

his atlas of plants.

Sarsaparilla introduced.

Clement VII founds T'ni-

versity of Granada.

Albert Diirer's treatise on

human .synmietry pub-

lished.

Rabelais publishes first

Latin version of the

aphorisms of Hippoc-

rates.

Charles V issues Const i-

tutio Criminalis Caro-

lina.

Buonafede holds first

chair of materia med-

ica at Padua.

Montaigne horn.

Aldine edition of Aetius

pul)lished.

Jesuit order founded.

Mariano Santo di Bar-

letta gives first account

of median lithotomy.

Ambroisc Pare makes first

excision of elbow-joint.

Vesalius graduates at Ba-

sel.

Dryander's "Anatomia"

published.

Vesalius publishes his

"Tabular anatomicap

sex."
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1540.

1542.

154.3.

1.544.

1545.

1545-1.56.3.

1546.

Enj;lish barbers and sur-

geons united as "Com-
pany of tlie I^arber

Swr^icons."

Statute of Henry VllI

permit tin<i four dissec-

tions annually.

Valerius Cordus discovers

sulphuric ether.

Mattioli treats syphilis

by internal use of mer-

cury.

Raynald translates Rcis-

lin as "The liyrth of

Mankynde."
Sebastianus Austrius

publishes his jiediatric

treatise.

Leonhard P^uchs attempts

a rational botanical no-

menclature.

Copernicus describes

revolution of planets

around the sun.

Vesalius publishes the

"Fabrica" (June 1)

and founds modern
anatomy.

English apothecaries le-

galized by act of Par-

liament.

University of Konigsberg

founded by Albert III

(August 17).

St. Bartholomew's Hos-

pital refounded under

superintendence of

Thomas Vicary.

Pare improves amputa-
tion and treatment of

gunshot wounds.

Council of Trent.

Valerius Cordus pub-

lishes first pharmaco-

pceia.

Ingrassias describes
.stapes.

Jerome Bock's "Kriiu-

terbuch" pubhshed.

l.VtC).

i:)47.

1548.

1549

1.550.

1.551.

1552.

1553.

1554.

1.555

1556-1598.

1558.

Hegius Prof(>ssorship of

Physic founded at

Cambridge.

Insane asylum estab-

lished at St. Mary of

Bethlehem ("Bed-
lam"). London.

Charles V declares sur-

gery honorable.

Anatomical theater at

Padua.

Pare's essay on podalit

version published.

Bartolommeo Mag^i
j)roves that gunsliot

wounds are not poison-

ous.

Hollerius prescribes spec-

tacles for myopia.

Anatomical theaters at

Paris and Montpellier.

Caius publishes treatise

on sweating sickness.

M. Friedrich publishes

first tract on alcohol-

ism.

Servetus burned.

The collection "De Bal-

neis" published.

University of Lima

founded.

Johann Lange describes

chlorosis (morbus vir-

gineus).

Jacob Rueff s midwifery

{De concept u) pub-

lished.

E ditto prince ps of

Aretseus printed at

Paris.

Diet of Aug.sburg.

Pierre Franco performs

suprapubic lithotomy.

Philip II.

Ferdinand I charters

and opens LTniversity

of Jena (February 2).

Cornaro pubhshes treatise

on personal hygiene.
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1558-160.3.

1559.

1.560.

I.i61.

1562.

1.562-1 .568.

1.562-1629.

1563.

1.364.

1564-1616.

1565.

1567.

1568.

Reign of Elizabeth.

Columbus describes the

pulmonary circulation.

Caspar Stromayer's oph-

thalmic treatise (Sud-

hoff).

Maurolycus describes

myopia, hypcrmetr()j)ia

and the optics of the

lens.

Francis Bacon born.

Fallopius publishes his

"Observationes anato-

micae."

Pare founds orthopedics.

Pierre Franco's treatise

on hernia published.

Univ(»rsity of Douai

(Lille) founded.

Witchcraft made a capital

offense in England.

Pandemic plague.

Huguenot wars in France.

Witchcraft a capital

crime in Scotland.

Medical dictionaries of

Stephanus and Gor-

raeus published.

Eustachius discovers

abducens nerve and

suprarenal glands.

Shake.speare.

Statute of Elizabeth per-

mitting dissection of

execut(Ml criminals.

Jean Nicot brings to-

bacco plant to France.

Johann Sturm's "Akade-

mie" opened at

Strassburg.

Ulisse Aldrovandi es-

tablishes botanical
garden in Bologna.

Paracelsus' account of

miners" i)hthisis ])ul)-

lished.

Constantino Varolio de-

scribes the pons

Varolii.

1570. Felix Platter urges

psychic treatment of

the in.sane.

1.571. Battle of Lepanto.

Francesco Bravo de-

scribes "tabardillo"

(Spanish typhus).

Caroline Mcdico-Chir-

urgical Institute of

Stockholm founded.

1572. Geronimo Mercuriali
publishes his treatise

on skin diseases.

Lead poisoning {colica

Pidormm) in Poitou.

1.573. Adam Lonitzer's ordi-

nance for midwives

(Frankfort on the

Main).

Gregory XIII charters

Universit}^ of Oviedo.

Pandemic plague.

Universities of Leyden

and H e 1 m s t ii d t

founded.

Pare introduces massage

and artificial eyes.

Paracelsus publishes

tract on m i n e r a 1

waters.

1578. Guillaume de Baillou

describes whooping
cough as "quinta."

William Har\ey born.

Rudolph II charters

University of .Vltdorf

(opened, 1580).

1.580. Pandemic influenza.

Prospero Alpino intro-

du(H>s inoxa from the

Orient.

1.581. Rousset's treatise on

Ca'.sarean section
published.

1582. LTniversity of lulinburgh

chartered by James

VI.

Aug.sburg "Collegium

medicum" founded.

1.574.

1.574-1577.

1.575.

1576.



830 roivY ol' Mi:i)I(INK

1583. C.oor^ H:uliscirs "Aiij;-

('iuli(>nst" puhlislicd.

Coy:il])iii() classifies i>lants

in liis "Dc i)Iaiit i>.
"

Delia Port as • riiyto<:-

noinonica" i)ul)lislie(l.

ir)S3-U)0(). Diphtheria ('•garotillo")

epidemic in Sj)ain.

1584. Sir ^^'alter Raleigh brings

curare from tiuiana.

1585. Cuillemeau's treatise on

diseases of the eye pub-

lished.

1586. I'niversity of (Iraz

fovmded.

Delia Porta's "Physiog-

nomia" published.

1587. Aranzio gives first

description of de-

formed pelvis.

1588. Defeat of Si)anish

Armada.

Anatomical theater at

Basel.

Dr. Timothy Bright in-

vents shorthand.

1589. Galileo demonstrates
law of falling bodies.

1589-1611. Henri IV.

1590. Invention of compoimd
microscope by Hans
and Zacharias Jans-

sen.

Jose d'Acosta describes

mountain sickness.

1.591. Pandemic plague.

1598. Marischal College (Aber-

deen) founded by
George Keith, Earl

Marischal.

University of Dublin

(Trinity College)
founded.

1595. Libavius publishes first

treatise on chemistry

("Alchymia").

Quercetanus uses calomel.

Citj' of Passau issues or-

dinance for midwives.

1596.

1597.

rniversity of Cagliari

(Sardinia) founded,

llarington's "Metainor-

l)h(>sis of Ajax

publish(Ml.

Tagliacozzi )ublish(

treatise on plasti

siu-gery

.

Codronchi's tn atise ()

1598.

1599.

1.599-

1600.

1602.

medical jurisjjrudencc

])ul)lish(»d.

Israel Si)ach's "Gynu'-

cia" published.

James VI of Scotland

publishes "Demonol-

ogy."

Edict of Nantes.

Mercurio gives picture

of the "Walcher po-

sition" in "La Co-

mare."

Carlo Ruini publishes

treatise on diseas(>s of

the horse.

Ulisse Aldrovandi's "His-

toria animalium" pub-

lished.

Royal P'aculty of Phys-

icians and Surgeons of

Glasgow established.

-1660. Velasquez.

Queen Elizabeth char-

ters East India Com-
pany (December 31).

Gilbert's "De magnete"

published.

University of Harder-

wijk founded.

"Foglietti" published in

Venice.

"Hamlet" produced.

Harvey graduates (M.

D.) at Padua.

Felix Platter publishes

the first classification

of diseases.

Fedeli publishes treatise

on medical jurispru-

dence.
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1604.

1605.

1606-

1607.

1609.

1603. Prince Cesi founds the

Accadeniia dci Lined

at Rome.
Johann Kepler demon-

strates inversion of

optic image on tlic

retina.

Verhoeven publishes

newspaper at Ant-

werp.

09. Remljrandt

.

Settlement of Jamestown,

Virginia (May I'-V).

Rudolph II charters

University of Giessen

(May 19).

United Netherlands.

Henry Hudson ant-hors

"Half Moon" in New
York Bay.

Kepler's "Astronomia

Nova" published.

Jalap brought from

Mexico.

Louise Bourgeois pub-

lishes obstetric treatise.

IGIO. Galileo devises micro-

scope,

Cristoforo Guarinoni de-

scribes gummata of the

brain.

Mindcrer introduces am-
monium acetate (spiri-

tus Mindereri).

R o s i c r u c i a n O r d e r

founded.

IGll. Union of Brandenburg

and Prussia.

Villa Real pul)lishes

account of garotillo

(diphtheria).

11614. University of Groningen

founded.

Rodericus a Castro

publishes treatise* on

medical jurisprudence.

615. Frankfiirtrr Postamt.s-

zpUnnq (newspaper)

published.

1617

1618

KilS

1619

U520

1616. Harvey begins to lec-

ture on the - circula-

tion of the blood.

University of Paderborn

founded.

Cesare Magati treats

wounds with plain

water.

Briggs and Xapi<T in-

troduce logarithms.

Guild of Apothecaries

of the City of London
founded.

First edition of London
Pharmacopana.

Countess of Chinchon

cured of malarial

fever by cinchona.

-1648. Thirty Years' \\'ar.

Christoph Scheiner's

"Oculus" published.

Landing of the Pilgrims

at Plymouth. Mass-

achusetts (December

21).

Bacon's "Novum Orga-

num" i)ublished.

Botanic Garden at

Strassburg.

Raymund Minderer's

"Medicina militaris"

publislied.

Van Helmont teaches

that a chemical sub-

stance survives in its

compounds (Conser-

vation of Matter).

1621. Universities of Strass-

burg and Kinteln

founded by Emperor

Ferdinanfl II.

Zacchias publishes treat-

ise on medical juris-

prudence.

Cornelius Drebl)el im-

proves tlie micro-

scope.

Botanic Garden at 0.\-

ford.
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Kl-JJ. Asolli discovers the liic-

toul vessels.

ItiliC)- 77.

London Wiikiij Ni'ws 1637.

])ul>lislieii.

1622-1 7(M Molirre,

1623. New NetluTlands eolo-

nizeil bj- the Dutch.

University of Alcala

moved to Madrid.

Medical Faculty added 1638.

to University of Alt-

dorf.

1625. Botanic Garden at Alt-

dorf.

1626. Jardin des Plantes at

Paris.

1628. Harvey publishes "De
Motu Cordis."

1629. Botanic Garden at Jena.

Severino makes first

resection of the wrist.

Petroleum described by

the Franciscan friar

De la Roche d'Allion.

1G39.

1630. Thuillier pere shows that

ignis sacer (ergotism) 1640.

is due to corn smut.

1631. Theophraste Renaudot

edits Gazette de France.

1632. Gustavus Adolphus
founds University of

Dorpat

.

Botanic Garden at

Hampton Court.

1632-77. Spinoza.

1633. Stephen Bradwell ])ub-

lishes first book on

first-aid. 1640--1688.

1634. Universities of Utrecht

and Sassari founded.

1642.

1635. Richelieu founds the 1642--1649.

Academie frangaise. 1642--1727.

1636. Harvard College founded

by act of General

Court of Massachu- 1644.

setts (October 28).

Assembly of Virginia

passes act regulating

physicians' fees.

(disson Regius Professor

at Cambridge.

Descartes shows tiiat ac-

connnodation dejiends

upon change in form of

lens.

Royal College of Phys-

icians issues report

upon public health.

Cornelius Dreblx-l im-

proves the thermome-

ter.

Padre Acugna, a Portu-

guese monk, introduces

oil of copaiva.

Assembly of Maryland

passes act regulating

surgeons' fees.

First printing press in

North America (Cam-

bridge,M assachusetts)

.

First hos])ital in Canada.

Virginia Assembly passes

law regulating medical

practice (October 2).

Queen Christina charters

University of Abo.

Bay State Psalm Book

published.

Juan del Vigo introduces

cinchona into Spain.

Severino produces local

anesthesia by means

of snow and ice.

Werner Rolfink revives

dissecting ("rolfinken")

in Germany.

The Great Eiector.

Jacob Bontius describes

beriberi.

Civil Wiiv in England.

Newton.

Torricelli constructs

barometer.

Descartes describes re-

flex action.

Descartes' treatise on

dioptrics published.

Hotel Dieu in Montreal.
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1644. Matthew Hopkins, the

witch finder.

1645. Battle of Naseby.

"Invisible Societj'"

founded in London.

1646. Sanctorius describes new
instruments in his

conniientary on Avi-

cenna.

Diemerbroek j)ul)lishes

monograph on plague.

Syphilis appears in Bos-

ton, Mass.

1647. Pecc^uet discover? tho-

racic duct.

Wirsung discovers pan-

creatic duct.

Giles Firmin lectures

on anatomy in Massa-

chusetts.

1648. Peace of Westphalia.

University of Bamberg
founded.

Van Helmont's "Ortus

medicina;" publish-

ed.

Athanasius Kircher de-

scribes the ear trum-

pet.

Glauber prepares fum-

ing hydrochloric acid.

Francesco Redi disproves

theory of spontaneous

generation.

1649. Act regulating the prac-

tice of medicine in

Massachusetts.

1649-1660. Commonwealth in Eng-

land.

1().")0. Glisson describes rick-

ets.

I16.")l. Harvey's treatise on the

generation of animals

published.

Highmore discovers the

maxillary sinus.

Rudbeck discovers the

lymphatics of the

intestines.

53

1654-1715.

1655.

16,56.

1652. Thomas Bartholin de-

scribes the intestinal

lymphatics.

Johann Hoppe describes

miliary fever.

Lorenz Bausch of l'>tiu-t

founds the Gesdlschajt

n at iirforsc h e n d c r

Freitnde.

16.53-1659. Proctetorate in England.

1654. Otto von Guericke of

Magdeburg introduces

the air-pump (1641).

Glisson describes the cap-

sule of the liver.

University of Herborn

founded.

Reign of Louis XIV.
University of Duisburg

founded.

Scultetus publishes his

. "Armamentarium."
Wharton's "Adenogra-

phia" published.

Rolfink shows that cat-

aract is clouding of the

lens.

Lazar houses abolished

in France.

1657. Accademia del Cimento

founded at Florence.

Wolfgang Hoefer do
scribes cretinism in his

"Hercules medicus."

Jan a Gehema urges that

field chests of drugs be

furnished armies by

the state.

Comenius i)ublishes

"Orbis pictus."

1657-1669. Panflemic malarial fever.

1658. Swammerdam describes

red blood-corpuscles.

Wepfer demon.strates le-

sion of the brain in

apoplexy.

Athana.sius Kircher at-

tributes plague to a

contagium animatum.
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1659 Malpiphi out lines lyniph-

adt'iioma or llodnkiii's

(lisi>a<(".

nil)litli('ria at Hoxhurv,

Massacluisctts.

1660. Schneider sliows that

nasal secretion does

not come from j)itui-

tary body (Galen).

Willis describes i)uer-

peral fever.

Hermann Conrinji i)ul)-

lishes statistical trea-

tise (Examcn rcrtnii

Itublicnrum).

Mali)ighi discovers anas-

tomosis between cap-

illaries.

1660-85. Charles II.

1661. Stensen discovers duct of

parotid g;land.

Malpip;hi publishes first

account of capillary sys-

tem {De pulmonih^is)

.

Robert Boyle defines

chemical elements and

isolates acetone.

Scarlatina appears in

England.

1662. Charles II charters the

Royal Society.

Newton and Leibnitz

originate the differen-

tial calculus.

.John Graunt founds

medical statistics.

Descartes publi.shes first

treatise on physiology

(De homine).

Lorenzo Bellini dis-

covers excretory ducts

of kidneys.

^ De Graaf shows that

ova ari.se in the ovary.

Meibom discovers Mei-

bomian glands.

1663. First ho.spital in Ameri-

can colonies (Long

Island. N. Y.).

im.). iletulrik van Uoonhuy/e

describes operation for

vesico-vaginal fistula.

Sylvius tre;its of diges-

a fernieiita-

IGG4.

tion

tion

Willis'

ome
"Cerebri aiiat-

puhlislied (clas-

sification of cerebr.il

nerves).

Swanmierdain discovers

valves of lymi)hatics.

De Graaf examines pan-

creatic juice.

Solleysel transmits glan-

ders from horse to

horse.

De la Martiniere de-

scribes gonorrheTal

rheumatism.

lti()5. Newton announces law

of gravitation.

Great Plague of London.

Richard Lower transfuses

blood from dog to

dog.

^ First volume of Philo-

sophical Transactions

(Royal Society) pub-

lished.

Colbert founds Acade-

mic des sciences

(Paris).

University of Kiel

founded by Duke
Christian Albrecht of

Holstein.

First number of Journal

des sgai'ans published

(January 5).

1666. Great Fire of London.

University' of Lund

founded.

Malpighi's treatise on the

viscera published.

Coroners appointed for

each county of Mary-

land.

1666-1675. Smallpox in Europe.
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1667. Robert Hooko describes

plant cells in his

"Micrographia."

Denys of Paris first

transfuses blood in

man.

Swamnierdani describes

dociniasia of fetal

lungs.

Hooke shows true func-

tion of lungs by arti-

ficial respiration.

Walter Needham shows

that fetus is nourished

by the placenta.

1668. Mayow finds "igneo-

aerial spirit" (oxy-

gen) essential for com-

bustion and respira-

tion.

Mauriceau's ob.stetric

treatise published.

Yellow fever appears in

New York.

1668-1672. Epidemic dysentery in

England (described by

Sydenham and Mor-

ton).

1669. Richard Lower's "Trac-

tatus de corde" pub-

lished.

Stensen founds stati-

graphic geology (De

solido intra soliduin).

Lower shows that ven-

ous blood takes up

air in the lungs.

1670. Malpighi discovers Mal-

pighian bodies in

spleen and kidneys.

Swammerdam discovers

muscle-tonus.

Willis discovers sweet

t;xste of diabetic urine

C'De medicament orum
operationibus").

Kerckring describes val-

vula? conniventes of

small intestine.

/

1670. Physic Garden at Edin-

burgh.

Arsenic poisoning at

Paris (Ste. Croix and
Brinvilliers).

1671 Redi's treatise on the

generation of insects

published.

University of TIrbino

opened as a "studium

generale."

1672. University of Innsbruck

founded by Emperor
Lcoi)old I (Academia

Leopoldina)

.

Le Gras introduces ipecac

in pjurope (mentioned

by Pi.so, 1648).

^ De Graaf describes the

Graafian follicles in

the ovary.

1673. Malpighi describes de-

velopment of the

chick.

Leeuwenhoek makes mi-

croscopes.

1674. Printing press at Boston,

Massachusetts.

Velsch publishes mono-

graph on Filaria med-

inensis.

Morel invents tourni-

quet for checking hem-

orrhage.

Hamen, a pupil of Leeu-

wenhoek, discovers

spermatozoa.

1675. Leeuwenhoek discovers

protozoa.

Malpighi's "Anat«me

plantarum" published.

Sydenham describes scar-

latina a.s it appeared

in 1661-75.

1676. Richard Wiseman de-

scribes tuberculosis of

joints (tumor albus).

Isaac liarlow invents re-

peating watch.
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Ui77. Kai.'^frliclir l.cdpiildin-

isclic .Vkadi'inic dcr

1()81.

NaturforscluT fouiid-

od.

Cilissoii's doctriiii' of

1682.

irritability ol' 1 issues

(1662) published.

Peycr describes lym-

phoid follicles ill small 1(')82-1725.

intestine. 1683.

Smallpo.x in Boston

(Thachor's '•Brief

Kule" pubh.shed).

1677-lGSl Pandemic malarial fever

in Europe.

1678. De Marchetti shows an-

astomosis of arterioles

and veins by injec-

tion.

1679. Rivinus discovers sub-

lingual gland.

Leeuwenhoek fliseovers

1684.

striped muscle. 1685.

Nicolas de Blegny pub-

lishes the fir,st medical

periodical ("Nouvelles

decouvertes").

Bonet's "Sepulchretum"

published.

James Yonge describes

flap amputation.

1680. Denis Papin constructs

a miniature steam en-

gine.

Leeuwenhoek discovers

yeast plant.

Caspar Bartholin dis-

covers excretory duct 1685-1750.

of sublingual gland. 1686.

De Marchetti performs

nephrotomy for renal 1687.

calculus.

Plague hospital at Mag-
deburg.

1680-1681. Borelli's "De motu ani-

malium" published. 1688.

1681. Royal College of Physi-

cians of Edinburgh

founded.

1689.

I'rinting press at \Nil-

liamsburg, Virginia.

Brunner describes du-

odenal glands (dis-

covered in 1672).

Nchemiah Crew's "Anat-

omy of Plants" pub-

lished.

I'eter the Great.

University of Modena
chartered by Duke
Francis 1 1 of Este.

Sydenham's treatise on

gout published.

Leeuwenhoek describes

bacteria (with figura-

tions).

Duverney publishes first

treatise on otology.

Bernier classifies races of

mankind by color of

the skin.

Revocation of the Edict

of Nantes.

Medical Faculty at the

University of Edin-

burgh.

Printing press at Phila-

delphia.

Bidloo's "Anatomia"

published.

Vieussens' "Nevrogra-

phia" published.

Paul Portal publishes

obstetric treatise.

Prussian ordinance regu-

lating medical fees.

Johann Sebastian Bach.

Sydenham describes

chorea minor.

Newton's "Prineipia"

published.

Sir ^^"iIliam Petty pub-

lishes "Essays in Po-

litical Arithmetic."

Revolution in England.

Richard Morton's
"Phthisiologia" pub-

lished.
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1689. W;iltcr Harris publishes 1G97

treatise on diseases of

ciiilciren.

Leeuwenhoek discovers 1698.

rods in retina, and finer

anatomy of cornea.

1690. Locke's "Essay on the 1699.

Human Understand-

ing" published.

"Publick Occurrences"

(ne\vspap(>r) published

at Boston, Massachu-

setts.

Justine Siegemundin
publishes treatise on 1700.

midwifery.

Floyer counts the j)ulse

by the watch.

1691. Clopton Havers i)ub-

lishes "Osteologia
nova" (Haversian 1701.

canals).

Autopsy of Governor

Slaughter in New
York.

Yellow fever in Boston.

1692. Salem Witchcraft.

Ammann teaches deaf-

mutes.

1693. University of Halle 1701-1.3.

founded.

College of William and 1702.

Mary founded at Wil-

liamsburg, Virginia.

Printing press in New
York. 1702-14.

Acoluthus of Breslau 1703.

resects the lower jaw.

1694. Camerarius gives ex-

perimental proof of

.sexuality in plants.

1694-177S. Voltaire.

169.^. Nehemiah Grew dis-

covers magnesium sul-

phate in Epsom waters

(Epsom salts). 1704.

1697. Anatomical theater

erected in Surgeons'

•Hall at E<iinl)urgh.

Pacchioni discovers
glands in the dura

mater.

Stahl's treatise on dis-

eases of the portal

system published.

History and Memoirs
of the French Acad-

emy,

of Sciences published.

Tyson's "Orang ()u-

tang" published.

Infectious diseases act

in Massachusetts.

Konigliche Akademie der

Wissenschaften found-

ed at Berlin.

Ramazzini publishes

treatise on trade dis-

eases.

Frederick, Elector of

Brandenburg, ciowned

King of Prussia.

Yale College foimded

(New Haven).

Deventer's '"Novum lu-

men" published.

Robert Houstoun taps

ovarian cyst.

War of the Spanish Suc-

cession.

University of Breslau

founded by Leopold L
Stahl states phlogiston

theory.

Reign of Queen Anne.

Founchition of St. Peters-

burg.

House of Lords author-

izes apothecaries to

prescribe as well as

dispense drugs.

Leeuwenhoek discovers

parthenogenesis of

l)lant lice.

Valsalva publishes "De
aure humana" and de-

scribes "Valsalva's

method."
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1704. Or. lOy.sciihartli i)r:ictis(>s

as a inoiitilcl):ink in

Germany.

1705. Robert Mlliot first pro-

fo.ssor of anatomy at

iMJinhnr^h.

Bris.scau and Maitrr Jan

show tliat cataract is

till- cloudt'd lens,

not). First laboratory of ma-
rine zoology at Mar-

seilles.

1707. iSenckenburg roumlation

for advancpmcnt of

science.

Dionis' "Cours froin'ra-

tions (Ic chirurgie"

published.

1708. Haller born.

Influenza pandemic in

Europe.

1710. Charite Hospital opened

at Berlin.

Morand and Le Dran

perform first exartic-

ulation of shoulder-

joint.

Anel operates for aneu-

rysm by ligating above

the sac.

Thomas Newcomen in-

vents fire engine.

Santorini's muscle in

larj^nx discovered.

School of Physic at Trin-

ity College, Dublin.

1711. John Shore invents tun-

ing fork.

1712-78. Rous.seau.

Torti of Modena uses

cinchona bark in per-

nicious malarial fever.

1713. St. Come merged into

Academic de chirurgie

(Paris).

Theatrum anatomicum

founded in Berlin.

Anel catheterizes lachry-

mal ducts.

1714. Accession of House of

Hannover (England).

Fahrenheit constructed

212 degree tlierinoni(>-

ter.

(!. \V. von Leibnitz

founds pavilion sys-

tem of hospitals.

1715. J.-L. Petit difTerentiates

between compression

and concussion of the

brain.

J. T. Hensing di.scovers

phosphorus in the

blood.

1716. Surgeon Ceneral ap-

pointed in German
Army at 900 marks

per annum.

New York City issues or-

dinance for midwives.

1717. Timoni has daughter in-

oculated against small-

pox.

Hospital for infectious

diseases in Boston.

1718. Theatrum anatomicum
in Vienna.

Lad}' Mary Wortley

Montagu has son inoc-

ulated for smallpox.

Hoffmann's anodyne.

Edward Strother de-

scribes puerperal fe-

ver.

1719. Westminster Hospital

founded.

Kaspar Neumann iso-

lates thymol. •

Morgagni describes .syph-

ilis of cerebral arte-

ries.

Heister's surgery pub-

lished.

1720. Kew Gardens opened.

1721. General Holtzendorff

creates "Collegium

medico - chirurgicum"

at Berlin.
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:

1721. Phihuiclphia Hospitjil

founded

.

Universidad central dc

Venezuela found(><l at

Caracas.

Palfyn exhibits obstet-

ric forceps to French

Academy of Surj^ery.

Zabdiel Boylston inoc-

ulates for smallpox in

Boston (June 26).

University of Dijon

founded.

Apothecaries Comj)any

of London organized.

Floyer's "Psychrolusia"

published.

1723. Cheselden's treatise on

lithotomy published

.

Yellow-fever reaches
London.

1724. Guyot of Versailles at-

tempts catheterization

of the Eustachian

tubes.

John Maubray gives

private in.struction in

obstetrics in Eng-

land.

A. de Moivre publishes

memoir on "Annuities

upon lives."

1724-1S04. Kant.

1725. Pru.ssian edict regulat-

ing practic(> of medi-

cine.

Guy's n()s|)ital opened

(January (i).

Freind's History of

Phj^sick published.

1726. Stephen Hale.s makes
first measurement of

blood-pre.ssure.

1727. Pourfour du Petit in-

vestigates functions of

cervical symiiathetic.

Cheselden performs lat-

eral operation for

stone.

172S. John Hunter born.

P'auchard publishes "Le
chirurgien dentiste."

Cheselden introduces

oiK'ration for artificial

pupil.

1729. Influenza pandemic in

Europe.

1730. Daviel improves cata-

ract operation.

James Douglas describes

the peritoneum.

Caspar Casal describes

pellagra as "mal de la

rosa."

Reaumur introduc(>s SO

degree thermometer.

Frobenius describes ])rep-

aration of sulphuric

ether.

1730-31. Thomas Cadwahider

teaches anatomy in

Philadelphia.

1731. Friedrich Hoffmann de-

scribes chlorosis.

Le Dran improves lithot-

omy.

Academic royale de chir-

urgie founded (Decem-

ber 18).

1732. Boerhaave's "Elementa

chemise" published.

Winslow's anatomy pub-

lished.

Influenzo pandemic in

Europe.

1733. St. George's Ho.spital

founded at London.

Cheselden's "Osteogra-

phia" published.

George Cheyne describes

"Cheyne-Stokes respi-

ration."

Stephen Hales produces

dropsy by injecting

water into the veins.

John IVIachin describes

ichthyosis histrix in

the Lambert famil}'.
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1735.

173»).

1737.

1738.

1739.

1740.

I'liivrrsity of (lot litijicii

roiiiuicd by (looriic II

ol iMifilaiid (ncccinlxT

7).

FruHlricli W illulia 1 of

Prussia issues first

rof^ulatiou of field

liospitals.

Linnunis' "Systciiia nat-

vn";c" ])ublish('(i.

Werlliof (Icscrilx's pur-

jiura lia'inorrlia^ica.

Medieval Society in Bos-

ton founded.

Scarlatina appears in tlie

United States.

English laws against

witchcraft repealed.

Edinburgh Hosjiital

founded.

J.-L. Petit opens mastoid

for abscess in middle

ear.

Haller points out func-

tion of bile in diges-

tion of fats.

University of Gottingen

("Georgia Augu.sta")

formally opened (Sep-

tember 17).

Royal Medical Society

of Edinburgh founded.

Haller called to Gottin-

gen.

Lieberkiihn invents re-

flector microscoi)e.

Daniel Bernouilli states

the kinetic theory of

gases.

Special chair of niid-

wiferj^ in the Univer-

sity of Edinburgh.

F.-S. Morand makes first

e.xcision of hip-joint.

Royal Swedi-sh Academy
of Medicine founded.

University of Pennsjd-

vania founded as "Col-

lege of Philadelphia."

1710. London llosi)it:dr(.un(lcd.

i'riedricli i lo(Trii.nin de-

scribes rulx'lla.

Thomas Dover iiiNcnts

"Dover's Powder."

17K)-4S. War of Aiisliiaii Suc-

cession.

17H)-S(;. licign of Frederick the

(ireat.

1741. Chair of clinical medi-

cine at Edinburgh.

Siissmilch's treatise on

vital statistics pub-

lished.

Archibald ( 'lelnnd eathe-

terizes iMist a< hi;i n

tube.

1742. Celsius invents 100 de-

gree thermometer.

Linna?us describes apha-

sia.

Pandemic infhien/.a in

Europ(\

1743. University of ICrlangen

chartered (February

21) and opened (No-

vember 4) bv Karl

VII.

American Philosophical

Society founded.

University of Santiago

(Chile) founded.

Stephen Hales publishes

treatise on ventilation.

Frederick the Great

separates main hospi-

tals from flying ambu-
lances.

1744. Trembley describes re-

generation of ti.ssues in

hydrozoa.

Alexander Monro j)ub-

lishes handbook of

comparative anatomy.

1745. Barbers separated from

higher surgeons in

England.

Middlesex Hospital
founded.
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1745. Ambulatory clinic opened

at Prufiuc.

Heberden'.s "Antithcri-

aka" published (im-

provement of London

Pharmaf^opa'ia).

C. G. Kratzenstein em-

ploys elect rotherai)y.

William Cooke intro-

duces steam heating.

Antoine D(>parcieux in-

troduces idea of "mean

expectation of life."

1746. Princeton College
founded.

London Lock Hospital

founded.

Fauchard describes py-

orrhfEa alveolaris and

malocclusion.

1747. Haller'sPrimie linea? phy-

siologise joublished.

174S. Collegium medico-chir-

urgicum at Dresden.

Meckel describes spheno-

palatine ganglion.

1749. Medical Society in New-

York.

British Lying-in Hospi-

tal founded.

Senac's treatise on the

heart published.

Meyer orders phthisical

patients to mountains

at Appenzell.

BufTon's Natural His-

tory published.

1749-1832. Goethe.

1750. Ecole i)rati(iue estab-

lished at Paris.

City of London Lying-

in Ho.si)ital founded.

Antonio Nuiiez Ribero

Sanchez introduces

corrosive suljlimatc in

syphilis.

Russel describes Alei)])o

button.

Zittmann's decoct ion.

1751. Kcinigliche Gesellschaft

der Wissenschaften at

Gcittingen founded by

Haller.

Pennsylvania Hospital

founded at Philadel-

phia.

1752. Haller publishes memoir
on specific irritability

of tissues.

Smellie's Midwifery
published.

Pringle's treatise on camp
disea.ses published

.

Reaumur experiments on

digestion in birds.

Queen Charlotte's Ly-

ing-in Hospital at

London founded

.

Medical Society founded

in London.

1753. Daviel publishes memoir

on extraction of cat-

aract.

Levret's "Art des Ac-

couchemens" pub-

lished.

1754. Van Swieten organizes

clinical instruction in

Vienna.

Watson describes scl(>ro-

derma at Curzio's

clinic.

Kings College (Columbia

University) founded at

New York.

1755. Earthcjuake of Lisbon.

University of Moscow
founded by Czarina

Elizabeth.

Zinn's atlas of the eye

I)ubli,shed.

1756. Meath Hospital, Dublin,

iounded.

Pfaff's treati.se on den-

tistry published.

Nicolas Andre describes

infraorbital neuralgia.

1756-63. Seven Years' War.
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17i')7. William IlimtiT dc-

scriix's arlcrio-MMioiis

iincurysiii.

Lind's treat is<' <m naval

hyjlionc puhlislu'd.

1758. Return of Hallcy's comet

(end of comet tlienry

of disease).

De Haen employs tlier-

moineter in clinical

work.

Richard Brockleshy in-

troduces ventilated

barrack hospitals (de-

centralization).

1759. Konigliche Bayeri.sclie

Akademie der Wissen-

schaften founded at

Munich.

Wolff's "'J-heoria jjenera-

tionis" j)uhlished.

Mestivier describes and

operates for localized

appendicitis.

John Bard operates for ex-

tra-uterine pregnancy.

Physic Garden at Kew
(England).

1760. William Shippen, Jr.,

lectures on anatomy
in Philadelphia.

Act to regulate practice

of medicine in New-

York City.

1760-76. Benjamin Martin im-

proves microscopes.

1761. Morgagni's "De sedi-

bus" published.

Auenbrugger's "Inven-

tumnovum" published.

Pope Clement XI gives

MS. of Eustachius to

Lancisi.

1762. Plenciz announces the-

ory of contagium ani-

matum.
Roederer and Wagler

describe typhoid fever

at Gottingen.

17()2. .Idhn Clayton's "Flora

V'irginica" publisjied.

Shippen's private mater-

nity hosj)ital estab-

lished at PhiUulelphia.

P'irst medical library in

United States (Penn-

sylvania Hosj)ital).

Bilgu(>r resects wrist.

Stoerk introduces aconite

and other narcotics.

Surgi(!al clinic opened at

Lisbon.

1762-96. Keign of Cuth(>rine H
of Russia.

1763. Joseph Black diiTerenti-

ates between s{)ecific

and latent heat.

1764. Cotugno describes sciat-

ica.

Louis introduces digital

compression for hemor-

rhage.

First pavilion hospital

at Plymouth.

1765. Medical Faculty of Uni-

versity of Pennsylvania

founded.

Fontana publishes mem-
oir on viper poison.

National veterinary

school at Alfort

(Seine).

Royal veterinary school

at Dresden.

Watt invents steam en-

gine.

1766. Cavendish discovers hy-

drogen.

Desault's bandage for

fractures introduced.

New Jersey State Medi-

ical Society founded.

1767. Heberden describes vari-

cella.

Charles White resects

shoulder-joint.

Influenza pandemic in

Europe.
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1768. Wolff's memoir on em-

bryology of the in-

testines published.

Robert Wh.ytt describes

tuberculous meningitis.

Heberden describes an-

gina pectoris.

Charles White resects

head of humerus.

Theatrum anatomicum

(Senckenberg) at

Frankfurt a. M.
Medical School, Kings

College, New York,

founded.

Lind's treatise on tropi-

cal medicine published.

1769. CuUen's Synopsis noso-

logise published.

Constitutio criminalis

Theresiana (Law of

torture).

Pott's treatise on frac-

tures and dislocations

published

.

Watt's steam-engine
(17()5) patented.

Medical Society of New
York City, founded.

Dartmouth College
founded.

1 1770. William Hunter founds

school of anatomy in

Great Windmill Street.

Rutty describes relaps-

ing fever.

Cotugno d(>m()nstrates

albumen in the urine.

William Hunter de-

scribes retroversion of

the uterus.

Abbe de I'Epee invents

sign language for deaf-

mutes.

First medical degree in

United St at es conferred

by Kings College.

Pennsylvania quarantine

act.

1770-71. Smallpox destroys three

million people in East

Indies.

1770-1.S27. Beethoven.

1771. Priestley and Scheele

isolate oxygen.

Arkwright perfects spin-

ning jenny.

John Hunter's treatise on

the teeth published.

1772. Rutherford discovers ni-

trogen.

"Encyclopcklie" (Dide-

rot and d'Alembert)

completed.

Priestley discovers ni-

trous oxide.

New Jersey act to

regulate the practice

of medicine.

1773. Medical Society of Lon-

don founded.

First insane asylum in

U. S. at Williamsburg,

Virginia.

Fothergill describes fa-

cial neuralgia.

Charles White urges

asepsis to prevent

puerperal fever.

Jesuit order suppressed

by Clement XIV.
1773-74. Revolution in Russia.

1774. William Hunter's "Ana-

tomia uteri" published.

Benjamin Jesty vacci-

nates against small-

pox (Dorsetshire).

Priestley discovers am-
monia.

Scheele discovers chlorine.

Abraham Chovet teaches

anatomy in Philadel-

phia.

1775. Lavoi.sier discovers and

defines oxygen.

Pole and Dobson find

grai)e-sugar in the

urine.
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1775.

177.-)

177()

Director (icncral of

Aincric-ui Army.
I-S3. Anioricaii Ixcvolutioii.

Cull«>n's 'I'ir.^t J.iiics"

published.

Ja.s.ser operates succe.ss-

t'ully on the mastoid.

Scheele and Ber{j;mami

discover uric, acid in

vesical calcuh.

Plenck's classification of

skin di.soases published.

Cruikshank discovers

that severed nerves

will srow together.

177(3-180"). Scarlatina pandemic in

both hemispheres.

1777. Lavoisier describes ex-

cliang(» of gases in

respiration.

Sigault performs sym-

phy.siotomy.

John Howard's investi-

gations of prisons and

hosf)itals published.

School for army veterin-

arians at Vienna.

William Shippen chosen

Director General of

American Army Medi-
cal Department.

1778. Count Rumford investi-

gates mechanical equiv-

alents of heat.

C. C. von Siebold per-

forms symphysiotomy
in Germany.

William Brown pub-

lishes first American

pharmacoptt'ia in Phil-

adelphia.

1779. University of Palermo
founded.

J. P. Frank issues first

system of pubhc hy-

giene (vol. i, April 24).

Bylon of Java describes

dengue.

177>». William A\right of

J'^dinburgh introduces

"Scotch douche."

Ingen Housz discovers

that plants give otT

CO2.

Pott describes (l(>f()rmit\'

and paralysis from

spinal caries.

Me.smer's memoir on ani-

mal magnetism puli-

lished.

1780. University of Oxford

establishes chair of

clinical medicine.

University of Mtinster

inaugurated.

Chabert's memoir on ani-

mal anthrax published.

Benjamin Franklin in-

vents bifocal lenses.

American Academy of

Arts and Sciences

founded at Boston.

1781. Cavendish effects syn-

thesis of water.

Kant's "Critique of Pure

Reason" published.

Massachusetts Medical

.Society founded.

Georgetown University

(D. C.) founded.

1782. Medical Department of

Harvard University

founded.

University of Iimsbruck

reduced to a lyceura

by Joseph II.

1783. Austria separates sur-

geons from barbers.

Royal Society of Edin-

burgh publishes trans-

actions.

Marschal (Strassburg)

excises a prolapsed

cancerous uterus.

1783-85. Lavoisier analyzes water

and overthrows phlo-

giston theory.
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1784. Allji('ni(>in('s Krankcn-

haus opened at Vienna

(August 16).

Goethe discovers inter-

maxillarj' bone.

Cotugno discovers cere-

bro-spinal fluid.

Cavendish discovers hy-

drogen.

Royal College of Surgeons

in Ireland founded.

1785. Josephinuni established

at Vienna.

Fowler introducers potas-

sium arsenate (Fow-

ler's solution).

John Hunter discovers

collateral circulation

and introduces proxi-

mal ligation in aneu-

ry.sm.

Withering's treatise on

the fox-glove pub-

lished.

Charles White describes

phlegmasia alba do-

lens.

Sir Gilbert Blane pub-

lishes treatise on

naval medicine.

Chair of anatomy estab-

lished in the Univer-

sity of Dublin.

University of Georgia

(U. S. A.) founded.

1786. John Hunter publishes

Treatise on the; Vene-

real Disease.

Parry describes exoph-

thalmic goiter.

Lettsom describes drug

habit and alcoholism.

P.-F. Moreau excises

elbow-joint.

Fourcroy and Thouret

discover adipocere.

Royal College of Physi-

cians (London) pub-

lishes transactions.

1788.

1789.

1787. College of Physicians of

Philadelphia founded.

Mascagni publishes atlas

of the lymphatics.

Guild of Bathkeepers

abolished in Win-z-

burg.

University of Louvain

removed to Brussels.

Influenza pandemic in

Europe.

John Hunter describes

intussusception.

Matthew Baillie de-

scribes dermoid ova-

rian cysts.

Medical Society of

D(>laware founded.

Medical Society of South

Carolina founded.

French Revolution.

Royal Veterinary Schools

established at Berlin

and Munich.

Medical journal pub-

lished in New York.

Soemmerring publishes

first volum(> of his

anatomy.

University of Inn.sbruck

restored to rank by

Leopold II.

New Hampshire Medical

Society founded.

Royal Veterinary Col-

lege established at Lon-

don.

Dr. Guillotin invents the

guillotine.

Royal Sea-Bathing In-

firmary for scrofula at

Margate.

1791-99. William Baynhani of \ir-

ginia operates for ex-

tra-uterine pregnancy.

1792. Galvani's e.ssay on ani-

mal electricity pub-

lished.

Voltaic pile.

1789-99.

1790.

1791.
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1792. . FodlMV l)ul)lisll(-s (1V;1-

tisi' on u;()itcr and crct-

inisin.

Si)n"ii;!:('rs liistorv of

niciiiciiio piihlislicd.

Connecticut Medical So-

ciety founded.

Cotton pin (Eli Whit luy ).

E.stablishment of Frciicli

liepublic (Septenihcr

21).

1793. Matthew Baillie's "Mor-
bid Anatomy" i)ub-

lishod.

Benjamin Bell differenti-

ates between gonorrhea

and syphilis.

Matthew Carey describes

yellow fever epidemic

in Philadelphia.

1793-94. Reign of Terror in

France.

179-4. Lavoisier beheaded (May
8).

John Hunter publishes

treatise on blood, in-

flammation, and gun-

shot wounds.

John Hunter describes

transplantation of ani-

mal tissues.

Dalton describes color-

blindness (October 31).

Scarpa's Tabula? nevro-

logicai published.

Erasmus Darwin's "Zo-

onomia" published.

Ecole de santc created at

Paris.

Gumpert publishes Greek
text of Asclepiades.

1795. Surgeon General Gorcke
founds Pepiniere
(Kaiser-Wilhelms-
Akademie) at Berlin.

Institut de France
founded.

Abernethian Society

founded at London.

1 79(1. .Icnncr vaccinates Wil-

liaiii Phipps (May 14).

.\bernetliy first ligates

external iliac artery.

Wright Post successfully

ligates femoral artery

in America.

Soci6t(5 de medecine de

Paris founded.

Yellow fever in Boston.

179(^-181.'). Nai)ol('onic Wars.

1797. Wollaston discovers uric

acid in gouty joints.

Currie publishes rei)orts

on hydrotherapy in

typhoid fever.

John Rollo advocates

meat diet in diabetes.

Medical Kei)ository (New
York) published.

1797-99. Y'ellow fever in Phila-

delphia.

1798. Jenner's "Inquiry" j)ub-

lished.

Malthus' Essay on Popu-

lation published.

Medical and Chirurgical

Faculty of Maryland
founded.

Imperial Medico-Military

Academy founded at

St. Petersburg.

John Haslam describes

general paralysis.

Medical School of Dart-

mouth College organ-

ized.

Gas lighting introduced.

1798-1808. Willan's treatise on skin

diseases published.

1799. De Carro introduces Jen-

nerian vaccination on

the continent and in

Asia.

Matthew Baillie describes

endocarditis.

Anderson's College Medi-

cal School established

at Glasgow.
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1799.

1 799-1 S04.

1800.

1801.

1802.

1803.

1804.

I'nitcd States Congress

passes quarantine act.

Napoleon First Consul.

Royal College of Surgeons

(London) eliartercd.

Bichat's "Traite des

inenil)raiies" ' published

.

Sir Hunii)hry Davy dis-

covers anest het ic ef-

fect of laughing gas.

Benjamin Waterhouse in

troduces Jennerian vac-

cination into America.

Cuvier's Comparative

Anatomy published.

Pinel publishes psychiat-

tic treatise.

Thomas Young describes

astigmatism and states

undulatory theory of

light.

Bichat's "Anatomic de-

scriptive" published.

Oxy-hydrogen blowpipe

(Hare).

Heberden's "Commen-
taries" published.

Conseil general de Santc

founded in France.

Bichat's "Anatomic gen-

erale" published.

London Fever Hospital

estabh.shed.

Anatomical and phar-

maceutical societies

founded in Paris.

Otto describes hemo-

philia.

Universities of Ka.'^an and

Charkov founded by

Alexander 1.

Dalton states atomic the-

ory.

Scarpa describes arterio-

sclero.sis.

Royal London (){)hthal-

mic Hospital founded.

Philadelphia Medical
Museum Dublished.

1804-15. Napoleon FrnpcTor of the

French.

1805. Battle of Trafalgar.

Sertiirner isolates mor-

phine.

Vieusseux describes cere-

bro-spinal meningitis.

Medico-Chirurgical So-

c i e t y (London)
founded.

1806. End of Holy Roman
Empire.

Fulton invents steam-

boat.

1807. Compulsory vaccination

introduced into Ba-

varia and Hesse.

Percival publishes code

of medical ethics.

University of Altdorf

united to Erlangen.

College of Medicine of

Maryland founded at

Baltimore.

Davy isolates Na, K, Ca,

Mg, S and B.

1808. Universities of Lyons

and Clermont-Ferrand

founded.

Physikalisch-medizin-

ische Sozietat founde<i

at Erlangen.

Swedish Medical Society

founded.

Medical Faculty at Rio

de Janeiro founded.

Badham publishes treat-

ise on bronchitLs.

1809. University of Berlin

founded by Friedrich

Wilhelm III of Pru.ssia.

McDowell performs ova-

riotomy.

Allan Burns describes en-

docarditis.

Soemmerring inventus

electric telegrai)h.

Frencih Hos{)ital iounded

at New "^'ork.



S4S

isio.

uisToin oi' Mi;i)i('i.\r:

ISU.

1812.

1813.

1814.

1815.

( lall and Spmv.liciin jml)-

lish troutiso on tlu-

nervous sy.stoin.

Hildonhrand publishes

aeeount of typlius and

typlioid fever.

Wells describes rheuma-

tism of the h(»art.

Marzari attributes pella-

lira to corn.

Davy analyzes corrosive

sublimate.

Yale Medical School

founded.

University of Christiania

founded.

Napoleon abolishes Uni-

versity of Salerno

(November 29).

Sir Charles Bell describes

functions of spinal

nerve-roots.

Massachusetts General

Hospital (Boston) es-

tablished.

University of Genoa

founded.

Parkinson describes per-

forative appendicitis.

LegaUois describes action

of
,
vagus on respira-

tion.

Academy of Natural

Sciences founded at

Philadelphia.

Bellevue Hospital (New
York) established.

Sutton differentiates de-

lirium tremens from

phrenitis.

Ling introduces Swedish

movements.

Royal Hospital for Dis-

eases of the Chest

(London) founded.

Stephenson's first loco-

motive.

German Confederation.

Battle of Waterloo.

ISl."). 1 );ivy invents safety lamp
for eoal-niiners.

University of \\ittenberj,'

removed to Halle.

Lai'nnec discovers medi-

ate auscultation (.May

1).

Lisfraiic ))erf()riiis ev;ir-

ticulation oi tarso-

metatarsal joint.

Special chair of mid-

wifery in Glasgow Uni-

versity.

ISIG. University of Ghent

founded.

Delpech performs subcu-

taneous tenotomy.

Ro5'al Ear Hospital (Lon-

don) founded.

1816-30. Pandemic of cholera.

1817. University of Liege
founded.

Pelletier isolates emetine.

Friedrich Wilhelms In-

stitut established at

Berlin.

Parkinson describes pa-

ralysis agitans.

John King publishes book

on extra-uterine preg-

nancy.

Sir Astley Cooper ligates

abdominal aorta.

1818. University of Bonn
founded by Friedrich

Wilhelm III of Prus-

.sia.

De Riemer introduces

frozen sections.

Valentine Mott success-

fully ligates the in-

nominate arter3^

Thenard discovers hydro-

gen peroxide.

Pelletier and Caventou

isolate strj'chnine.

1819. University of St. Peters-

burg founded by Alex-

ander I.
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ISiy. Steainsliij) crosses Atlaii-

tif! OccaTi.

John Bostock describes

hay-fever.

Pelleticr and Caventou

isolate quinine.

Medical College of Ohio

founded.

Hunterian Society (Lon-

don) founded.

Medical Society of Dis-

trict of Columbia

founded.

1S20. Academic de medecine

founded at Paris.

Coindet uses iodine in

goiter.

First U. S. Pharmacopa'ia

published.

Philadelphia College oi

Apothecaries openetl

.

1821. Itard's treatise on otol-

og}^ published.

McGill College and Uni-

versity founded at

Montreal.

Philadelphia College of

Pharmacy founded.

1822. Magendie d(>nionstrates

B(>irs law of the spinal

nerve roots.

British Association for

the .Vdvancement of

Science founded.

Gesellschaft deutschcn-

Naturforscher und

Aerzte founded.

James Jackson describes

alcoholic neuritis.

1823. Purkinje investigates fin-

ger-prints.

Chevreul investigates ani-

mal fats.

Chevallier brotliers in-

troduce achromatic
microscope.

1824. Flourens publishes work

on cerebral physiol-

ogy.

1824.

1825.

1826.

1827.

1828.

Prout iiu'estigates acid-

ity of gastric juice.

Sadi Carnot states the

second law of thermo-

dynamics.

University of Virginia

founded.

Jefferson Medical Col-

leger estabhshed at

Philadeli)hia.

Bouillaud describes and

localizes aphasia.

Short introduces oleum

tiglii from India.

Fever hospital in New
York City.

University of Munich

founded (by removal

of University of Ingol-

stadt from Landshut).

University of Abo (1640)

moved to Helsingfors.

Laennec gives classical

description of bronchi-

tis and oth(>r thoracic

diseases.

Dupuytren describes con-

genital dislocation of

the hip-joint.

Calmeil descrilx's gen-

eral paralysis.

Lord Lister born (Ai)ril

5).

Von Baer discovers

mammalian ovum.

Richard Bright describes

essential nejihritis.

Adams describes heart

-

block.

Amici and Cuthbert in-

vent reflecting micro-

scope.

Wohler describes artificial

synthesis of urea from

ammonium cyanat(\

Piorry introduc(-s plex-

imeter.

Hodgkin <lescribes aortic

regurgitation.
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1S29. Louis Braille iiitnidiiccs

l)riiitiim for tlic liliiid.

LJcnjamiii lial)in^iti)ii dv-

scrib(>s his "glotti-

scopc."

D:ip;uorrc introduces |)ho-

tojirapliy.

1830. J. J. Lister perfects aeluo-

niatif microscope.

Stoinhrini describes tet-

an\-.

Kop]) describes thynius-

death.

Priessnitz founds hydro-

pathic estabhshmcnt.

1S30-48. Reign of Louis Phihppe.

1S3L Guthrie, Liebig and .Sou-

beiran discover chloro-

form.

Liebig analyzes acetone

(Boyle, 1661).

Harveian Society (Lon-

don) founded.

1832. Universities of Zurich

and Kiev founded.

British ]\Iedical Associa-

tion founded.

Faraday describes gal-

vanic and magnetic

induction.

Anatomj' Act passed in

England.

Hodgkin describes lymph-

adenoma.

Corrigan describes aortic

insufficiency.

Boston Lying-in Hospi-

tal founded.

Liebig discovers chloral.

1833. Johannes Midler's trea-

tise on physiology

pubhshed.

Marshall Hall investi-

gates reflex action.

William Beaumont pub-

lishes experiments on

digestion.

Geiger and Hesse isolate

atropin.

1S33.

1S34.

1835.

1836.

1837.

1838.

Lobsteiii descrilx'S osteo-

l)sathyr<)sis.

Universiti(>s of Bern and

Brus.sels founded.

Roy^l Statistical Society

of London founded.

1) u m a s o b t a i n s and
names pure chloroform.

Tulane University of

New OHeans founderl.

Louis founds medical sta-

tistics.

Malcolm.son describes

beri-beri.

Cruveilhier describes dis-

seminated sclerosis.

Musee Dupuj'tren
founded.

Weber brothers investi-

gate physiology ol

locomotion.

Schwann discovers pep-

sin.

Marsh's test for arsenic

introduced.

University of London
founded.

Richard Bright describes

acute yellow atrophy

of the liver.

Davy discovers acety-

lene.

Gerhard differentiates be-

tween tj'phus and ty-

phoid fevers.

CoUes states law of

maternal immunit}^ in

syphilis.

Jacob Henle describes

epithelial tissues.

Schonlein describes pelio-

sis rheumatica.

Rush Medical College

(Chicago) founded.

K. k. Gesellschaft der

Aerzte founded at

Vienna.

University of Messina

re-founded.
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1838. Schleidoii (iescribcs plant

colls.

Ehronberg pul^lishcs trea-

tise on infusoria.

Johannes Miiller's trea-

tise on tumors jnib-

lished.

Mettauer suceesst'ully

oi)erat('s for vesico-

vaginal fistula.

Royal Orthopaedic Hos-

pital founded.

1839. Schwann publishes trea-

tise on the cell theory.

Skoda's treatise on per-

cussion and ausculta-

tion published.

First volume of Littre's

Hippocrates published.

First dental journal (New-

York).

Rowland Hill introduces

postage stamps.

1840. Jacob Heine describes

infantile poliomyelitis.

Basedow describes ex-

ophthalmic- goiter.

First dental school and

society foimded (Bal-

timore).

1841. Henle's "Allgemeine An-

at(miie" published.

1842. J. R. Mayer states law

of Conservation of

Energy.

Long operates with ether

anesthesia.

Wohler describes synthe-

sis of hippuric from

benzoic acid.

DiefTenbach ])ublishes

treatise on strabis-

mus.

1843. O. ^^. Holmes points

out contagiousness of

puerperal fever.

Carl Ludwig investigates

mechanism oi urinary

secretion.

1843. Kiichler introduces test-

types.

.Simpson, lluguier and

Kiwisch introduce uter-

ine sound.

Sydenham Society
founded in London.

Societe de chirurgie

founded at Paris.

1844. Rokitansky demonstrates

tubercular nature of

Pott's disease.

New York Pathological

Society foimded.

1845. Virchow shows that em-
bolism is the cause of

pyemia.

Virchow and Hughes Ben-

nett describe leukemia.

Andrew Buchanan in-

vestigates coagulation

of the blood.

Langenbeck detects ac-

tinomyces.

Francis Rynd (Dublin)

employs hypodermic

jections for relief of

pain.

1846. Weber brothers discover

inhibitory effect of va-

gus nerve.

Morton introduces ether

anesthesia.

Kolliker describes smooth

muscle.

Marion Sims invents

vaginal specuhun.

Claude Bernard discovers

digestive function of

l^ancreas.

Stokes describes heart-

block.

Elias Howe patents sew-

ing machine.

Smithsonian Institution

of Washington
founded.

Pathological Society
(London) foimded.
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1S47. Ilclmliollz puhlishcs tn':i-

tisc on (\inscrv:itioii (if

Sir J. Y. Simpson intro-

duces chloroform aiu-s-

thcsia in obsti'trics.

Semmelwois disciovcrs

cause ot pMcr])('r:il

fever.

Carl Lmlwifi; invents ky-

mograph.

Gerlach injects capilhi-

rics with carmine stain.

American Medical Asso-

ciation founded.

Royal Academy of Sci-

ences founded at

Vienna.

New York Academy of

Medicine foundtnl.

O. W. Holmes appointed

Parkman professor of

anatomy at Harvard.

1848. Helmholtz locates sourc(>

of animal heat in the

muscles.

Claude Bernard discovers

glycogenic function of

the liver.

Du BoLs-Reymond pub-

lishes treatise on ani-

mal electricity.

Societe de biologic

founded at Paris.

American Association for

the Advancement of

Science founded.

English Act creating gen-

eral and local boards

of health passed.

1848-52. Second French Republic.

1849. Addison describes perni-

cious anemia and

suprarenal disease.

v-Claude Bernard produces

diabetes by puncture

of the fourth ventricle.

Marion Sims operates for

vcsico-vaginal fistula.

ISli). .1. K. Mitclicll i>u;)lisli(s

treatise on cryploga-

nious origin of malarial

fever.

Millon introduces re-

agent for prot(>ins.

Hutchinson invents sj)!-

rometer.

University of Wisconsin

founded.

1550. Helmholtz measures tiie

velocity of the nerve

current.

Waller states law of

degeneration of spinal

nerves.

Daniel Drake publishes

treatise on diseases of

the Mi.ssissippi Valley.

William Detmold (New
Y'ork) opens abscess of

the brain.

Epidemiological Society

(London) founded.

1551. Helmholtz invents oph-

thalmoscope.

Claude Bernard explains

vasomotor function of

sympathetic nerves.

Ludwig and Rahn inves-

tigate nerves of sali-

vary secretion.

Falret describes circular

insanity.

Nelaton describes pelvic

hematocele.

1852. Pravaz introduces hypo-

dermic syringe.

International Congress

of Hygiene at Brus-

sels.

Kolliker's treatise on his-

tology published.

PirogofT employs frozen

sections in his "Anat-

ome topographica.''

Obstetrical Society (Lon-

don) foimded.

1852-70. Second Empire in France.
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1853. Marion Sims publishes

troatisc on vesico-

vaginal fistula.

Cohn demonstrates vege-

table nature of bac-

teria.

Gilman Kimball excises

uterus for fibromyoma.

1853-56. Crimean War: l<'l()r(>nce

Nightingale.

1854. Graefe founds Arcliiv fiir

Ophthalmologie.

University of Marseilles

founded.

Virchow describes neuro-

glia.

Claude Bernard discovers

function of vaso-dila-

tor nerves.

Hermann Brehmer opens

hospital for phthisis at

Gorbersdorf.

1855. Manuel Garcia intro-

duces laryngoscope.

_ Addison publishes me-
moir on diseases of the

suprarenal capsules.

Marion Sims founds

Hospital for Women's
Diseases (New York

City).

Graefe introduces iridec-

tomy.

Bessemer steel process

and Bunsen burner

invented.

Paris exposition.

1856. Sir W. H. Perkin (183S-

1907) obtains aniline

dyes (coal-tar prod-

ucts) .

Panum investigates

chemical products ot

putrefaction.

Caspar's treatise on

medical jurisprudence

published.

1857. Graefe introduces opera-

tion for str:d)isnuis.

1857. Bouchut performs intu-

bation of the larynx.

University of Chicago

founded.

Pathologi(;al Society of

Philadelphia founded.

1S58. Virchow's "Cellularpa-

thologie" ])iiblisli('(l.

Claude Bernard discovers

vaso-constri(;tor and

vaso-dilator nerves.

Niemann isolates cocaine

in Wohler's laboratory.

Pettenkofer proves that

solid walls ai-e i)er-

meable to air.

Kekule shows quadriva-

lence of carbon atom.

1859. Darwin's Origin of

Species published.

Kirchhoff and Bunsen (h.'^-

cover spectrum anal-

ysis.

Graefe describ(>s retinal

embolism.

Landry describes iicute

ascending i)aralysis.

Pfliiger publishes memoir
on electrotonus.

Florence Nightingale

publishes "Notes on

Nursing."

Kolbe synthetiz(>s sali-

cylic acid.

1860. Lemaire points out anti-

septic properties of car-

bolic acid.

Czermak introduce-^ rhi-

noscopy.

Donders introduces cyl-

indrical and prismatic

spectacles in astigma-

tism.

Zenker describes trichi-

nosis.

Meniere describes aural

vertigo.

Berliner medicinische

Gesellschaft founded.
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18(10. I'nivorsity of Calilurniu

fouiulcd.

1861. Ernst Hniiid introduces

liydrotluTiipy in ty-

phoid fever.

Pasteur discovers anaero-

bic bacteria.

E. B. Wolleott (Mil-

waukee) first excises

renal tumor.

Max Schultze defines

protoplasm and cell.

Broca discovers speech

center in the brain.

Buckmunster Brown e.s-

tabhshes Samaritan

Hospital (New York).

1861-65. Civil War in the United

States.

1862. Raynaud describes sym-

metrical gangrene.

Donders publishes studies

on astigmatism and

presbyopia.

V. von Bruns performs

first laryngeal opera-

tion with laryngo-

.scope.

Winternit z and Oppol-

zer found first hydro-

pathic establishment

at Vienna.

1863. Helmholtz's "Tonemp-
findungen" published.

Voit and Pettenkofer

publish investigations

of metabolism in res-

piration.

William Banting pub-

lishes "Letter on Cor-

pulence."

Pasteur investigates silk-

worm disease.

1864. Donders publishes trea-

tise on anomalies of

accommodation and re-

fraction.

Traube investigates pa-

thology of fever.

/

1864. Parkes' Manual of I'racti-

cal Ilj'gienc i)ul)lished.

Cieneva Convention.

Lc Verri(>r founds Associ-

ation franc;aise pour-

I'avancemcnt des sci-

ences.

1865. University of Odessa

founded.

Cornell l^ n i v e r s i t y
founded at Ithaca.

Vee and Leven isolate

eserin.

Gregor Mendel publishes

memoir on plant hy-

bridity.

Villemin demonstrates in-

fectiousness of tuber-

culosis.

Chicago Hospital for

Women founded.

1866. Seven Weeks' (Austro-

Prussian) War.

Voit establishes first hy-

gienic laboratory in

Munich.

Ludwig and Cyon inves-

tigate the vasomotor

nerves.

Marion Sims publishes

Clinical Notes on

Uterine Surgery.

Graefe describes sympa-

thetic ophthalmia.

1867. Lister introduces anti-

septic surgery.

Helmholtz publishes

treatise on physiologi-

cal optics.

Kussmaul introduces

intubation of the

stomach.

Moritz Traube devises

semi-permeable mem-
branes.

First International Medi-

cal Congress at Paris.

Siemens brothers intro-

duce dvnamo.
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1867.

ISGS.

1869.

1870.

1870-71.

1871.

Opening of Suez Canal

and of Pacific Railway.

Clinical Society (London)

fount led.

I'niversity of Tokyo

founded.

Haeckel's "Natiirliche

Schopfung.sgeschichte'

'

published.

M(\yer of Copenhagen

describes adenoid veg-

etations.

University of Warsaw
foundefl.

Esmarch introduces first-

aid bandage.

Virchow urges medical

inspection of schools.

Goltz investigates nerve

centers in the frog.

Gustav Simon excises

kidney.

Oscar Liebreich demon-

strates hypnotic effect

of chloral hydrate.

American Journal of

Obstetrics founded.

Torture abolished in

Canton of Zug (Swit-

zerland).

Fritsch and Hitzig in-

vestigate localization

of functions of brain.

Thomas performs vaginal

ovariotom\'.

Saemisch describes ser-

piginous ulcer of the

cornea.

Franco-Prussian War
(test of vaccination).

Establishment of ( ierman

Empire and French

Republic.

Darwin's "Descent of

Man" published.

Weigert stains bacteria

with carmine.

English Local Govern-

ment Board created.

1871. New York Orthopedic

Hosjiital founjled.

1872. University of Strassburg

reoy)ene(l.

LIniver.sity of Adelaide

(Australia) founded.

Abbe introduces oil im-

mersion lenses.

Battey performs normal

ovariotomy.

Noeggerath describes ef-

fects cf latent gonor-

rhea in women.
Infant lif(> protection act

passed in England.

1873. L'niversity of Geneva

founded.

Obermeier discovers spi-

rillum of relapsing

fever.

Esmarch introduces

hemostatic bandage.

^ Gull describes myx-
edema.

Billroth excises the larynx.

Schwartze and Eysell de-

vise mastoid operation.

Cuignet introduces ret-

inoseopy.

Canalizaticm of Berlin

begun.

Laryngological Society of

New York organized.

Revaccination compul-

.sory in Germany.

1874. < Cholera conference in

Vienna.

International postal ser-

vice.

hoi Roussd enacted for

the protection of in-

fants (France).

Ehrlich introduces dried

blood smears and im-

proves stain methods.

Kahlbaum describes kat-

atonia.

Willy Kuhnc discovers

trypsin.
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Landois discovers hemol-

ysis from transiusioii

of alien l)lon(l.

Sir Tliomas Harlow de-

scribes infantile
scurvy.

Losch observes i)arasitic

ameba" in dysentery.

Weir Mitchell introducers

rest cure.

Meat inspection comiJul-

sory in Germany.

Public Health Act in

England.

English Food Adultera-

tion Act (August 11).

Boston Medical Library

founded.

1876. Imperial Board of Health

founded at Berlin

(April 30).

Royal Sanitarj' Institute

founded (London).

Johns Hopkins LTniver-

sity founded.

Royal Academy of Medi-

cine founded at Rome.

Physiological Society of

London founded.

International Hygienic

Congress at Brussels.

Sayre introduces gyp-

sum corset for spinal

deformities.

Kolbe isolates salicylic

acid.

Lombroso publishes trea-

tise on criminal man.

Paquelin cautery intro-

duced.

Porro introduces Csesar-

ean section with ex-

cision of adnexa.

Koch grows anthrax ba-

cilli on artificial me-

dia.

isTtl. Peter Deltweiler treats

consiunptives at l*';il-

Uenstein by rest curi'

in open air.

Bell telei)hone intro-

duced.

University of Amster-

dam foundetl.

1 S77. Past eur discovers bacillus

of malignant edema.

Ernst von Bergmann in-

troducers corrosive sub-

limate antisej)sis.

Bezold describes mastoid-

itis.

1S77-78. Rus.so-Turkish War.

1878. Koch discovers causes of

traumatic infections.

W. A. Freund excises

cancerous uterus.

International Congress of

Hygiene at Paris.

1879. Neisser discovers gono-

coccus.

Nitze introduces cystos-

copy.

German food law passed.

1880. Pasteur isolates strep-

tococcus and staphylo-

coccus.

Eberth isolates typhoid

bacillus.

Sandstrom describes

parathyroid gland.

Balfour's Embryology

published.

Mosetig Moorhof intro-

duces iodine in sur-

gery.

Billings publishes Index

Catalogue (Vol. I).

Am.erican Surgical -As-

sociation founded.

London Association of

Medical Women.
1881. Laveran discovers para-

site of malarial fever.

Billroth resects the py-

lorus.
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1881. Czerny describes vaginal

excision of uterine tu-

mors.

Hahii perforins nepliro-

l)exy.

Wcilfler introduces jjas-

tro-enterostoniy.

Medin discovers epidemic

nature of jjoliomyelitis.

Koch introduces plate

cultures.

New York Polyclinic

founded.

1882. Koch discovers tubercle

bacillus.

Loffler discovers bacillus

of fflanders.

Walther Flemming in-

vestigates cell divis-

ion.

Max Sanger imj)roves

Cesarean section.

Langenbuch excises the

gall-bladder.

1XS;3. Edwin Klebs discovers

diphtheria bacillus.

Pasteur vaccinates
against anthrax.

Unna introduces ich-

thyol.

Lawson Tait operates for

extra-uterine preg-

nancy.

1884. Koch discovers cholera

bacillus (February 2).

Nicolaier discovers teta-

nus bacillus.

Crede. introduces silver

nitrate instillations for

infantile conjunctivi-

tis.

Ludwig Knorr prepares

antipyrine.

Baumann discovers sul-

phonal

.

Carl Koller employs co-

caine in eye surgery.

1885. O'Dwyer improves intu-

bation of the larvnx.

188.5. NN'eismann ])ublishes me-

moir on continuity of

the germ plasm.

Ewald and Boas intro-

duce test-breakfasts.

Wcig(Tt introduces he-

matoxylin staining of

nerve-fibers.

1886. Escherich discovers lia-

cillus coli.

Von Bergman n intro-

duces steam steriliza-

tion in surgery.

Fitz describes pathologj'

of appendicitis.

Marie describes a(^ro-

megaly as connected

with the ])ituit;iry

body.

Marcel von Nencki in-

troduces salol.

Soxhlet introduces steril-

ized milk for nutrition

of infants.

Cahn and Hepp intro-

duce acetanilide ((ler-

hardt, 184.3).

R. W. Felkin lectiu-es on

tropical medicine at

p](linburgh.

1887. Clark University founded

(Worcester, Mass.).

Bruce discovers coccus

of Malta fever.

Weichselbaum discovers

m(>ningO(;occus.

D'Arsonval introduces

high frequency cur-

rents.

Howard Kelly j)erlorms

hj'sterorrhaphy.

Cowers and Ilorsle\-

operate on the spinal

cord.

Sloane Maternity Ho.s-

pital (New York)

opened.

American Orthopedic .V.s-

sociation founded.
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1890.

1891.

l'iiivrr--ity of 'I'otiisk

foimdtvi.

Institut Tasti'iir rnniulcd.

Rou\ ;intl \'cisiii invcs-

tifjatc tlic t()\iiis of

(Ul)lillu'ria.

Nuttall discovers tlio

hacti'iiciilal itowcrs of

blood-siTUiii.

Johns Hoiikins Hospital

and IIanil)urfi-Ki)i)('n-

dorlT Hospitals opcnctl.

Buchnor discovers alexins

(protective bodies).

von Mering and Min-

kowski produce experi-

mental pancreatic dia-

betes.

Infectious diseases noti-

fication act in Eng-

land.

Behring discovers anti-

toxins.

University of Lausanne

founded.

Imperial Institute of

Experimental Medi-

cine founded at St.

Petersburg.

Behring treats diphthe-

ria with antitoxin.

Koch introduces tuber-

culin.

Infectious Diseases Pre-

vention Act in Eng-

land.

Bowditch demonstrates

non-fatigability of

nerve.

Weigert stains neuroglia

with methyl violet.

Institute for Infectious

Diseases opened at

Berlin under Koch.

Lister Institute for Pre-

ventive Medicine
(London) founded.

Waldeyer founds neuron

theorv.

1S91.

1S92.

1893.

1894.

1895.

1896.

(iiiiiicUe intro<Iuci's liim-

l)ar puncture.

Hygienic Institute at

Hamburg opened,

Wistar Institute ol Anat-

omy and Biology

(IHOS) incorporated.

Halsted successfully !i-

gates subclavian ar-

tery in first portion,

Kossel and Neiunaiui dis-

cover pentose.

Cholera epidemic in

Hamburg.
Smith and Kilbourne

d(>monstrate transmis-

sion of parasitic dis-

eases by arthropoda.

Gilbert discov(>rs para

colon and paraty-

phoid bacilli.

Finseii light introduced.

International Cholera

Conference in Dresden.

Society of Anaesthetists

(London).

Kitasato and Yersin dis-

cover plague bacillus.

Kirstein devises direct

laryngoscopy.

Schleich introduces infil-

tration anesthesia.

Local Government Act in

England.

Pfeiffer discovers bacte-

riolysis.

Rontgen discovers x-

rays.

Nobel prizes introduced.

Wilhelm His reforms ana-

tomical nomenclature.

Marconi introduces wire-

le.ss telegraphy.

Max Gruber discovers

bacterial agglutina-

tion.

Murphy produces suc-

ces.sful circular anasto-

mosis of blood-vessels.



APPENDICES 859

1896. Dihdin and Sclnvcdor in-

troduce biological i)uri-

fication of sewage.

Widal and Sicard intro-

duce agglutination test

for typhoid fever.

1897. Shiga discovers dysen-

tery bacilhis.

Emil Fischer synthetizes

caffeine, theobromine,

xanthin, guanin, and

adcnin.

Bordet discovers bacte-

rial hemolysis.

1898. Killian introduces direct

bronchoscopy.

Loffler and Frosch

investigate filteral^le

viruses.

Radium discovered by

the Curies.

Dreser introduces
heroine.

Emil Fischer isolates the

purin nucleus of uric

acid compounds.

Looss demonstrates trans-

mission of hook-worm
infection.

Theobald Smith differen-

tiates between bovine

and human tubercle

bacilli.

Medical Library Associa-

tion fovmded.

1899. Reed and Carroll estab-

lish transmission of yel-

low fever by mos-

quitoes.

Jacques Loeb produces

chemical activation of

sea urchin egg.

Ehrlich's Institute for

Experimental Therapy
founded at Frankfort.

Liverpool, London and

Ivlinburgh schools of

tropical medicine

founded.

1900. Robert (iersuny intro-

duces i)araf{rn injec-

tions.

Gartner introduces to-

nometer.

Widal and Ravaut intro-

duce cytodiagnosis.

Wertheim introduces

radical operation for

uterine cancer.

1901. De Vries states mutation

theory.

Uhlenhuth introduces

precipitin test for blood

stains (Bordet, 1898).

Button and Ford dis-

cover parasite of sleep-

ing sickness.

O. Cohnheim discovers

erepsin.

Takamine isolates ad-

renalin.

Rockefeller Institute for

Medical Research
opened in New York.

Instituto Oswaldo Cruz

opened at Rio de .Jan-

eiro.

"Biometrika" founded

by Galton, Pearson

and Weldon.

1902. Carrel introduces meth-

ods of vascular anasto-

mosis and transplanta-

tion of tissues.

G. Kelling introduces

exploration of jierito-

neal cavitj* l)y inffa-

tion.

Herzog discovers site of

Asclepeion at Cos.

Carnegie Institution of

\\'ashington founded.

Imperial Cancer Re-

.search Fund (lOng-

land) founded.

1903. Metchnikoff inoculates

higher apes with syph-

ilis.
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1904.

lOO'j.

1906.

1907.

I'liiil I'i-chrr .uid \i>ii

Mciiiif: iiitrodiici' vero-

nal.

Hici' introduces artificiid

li\lierenii;i.

lMMtlio\ (11 iiu'ents string

italvaiioineter.

HniCO sliow- tliat slee])-

iii{>; .siekn(>s.s i.s tians-

inittod by tsetse liy.

Henry Phii)ps Institute

for Tuberculosis
opened

.

Atwater invents respira-

tion calorimeter.

Sauerbruch introduces

l)neuniatic cabinet for

surgery of the chest.

Schaudinn discovers para-

site of syphilis.

Alfred Einhorn discovers

novocaine.

Robert Koch investigates

African fever.

Institut fiir Geschichte

der Medizin (Leipzig)

founded under Karl

Sudhoff.

Bordet and Gengou dis-

cover bacillus of

\vhooi)ing-('ough.

Rudolf Virchow H()si)ital

opened at Berlin (Oc-

tober 1).

Bdrdny develops theory

of vestibular nystag-

mus.

School of Tropical Medi-

cine established at

Brussels.

Nutrition Laboratory

(Carnegie Institution)

established at Bos-

ton.

Food and Drugs Act

(U. S.) passed.

Wassermann introduces

sero-diagnosis of syphi-

lis.

1907. von l'in|uet iiitnxluces

cutaneous reaction in

tuberculosis.

Calmette and Wollf-Kis-

ner introduce con-

junctival reactions.

Royal Society of Medi-

cine (London) founded.

Society of Tropical Med-
i c i n e (London)
founded.

1908. Sleeping Sickness Bureau

(London) founded.

Royal Army Medical

College opened at Mill-

bank.

1909. University founded at

Manila.

Forster introduces ojx'ia-

tion for locoinotor

ataxia.

Much introduces cobia

venom reaction in in-

sanity.

Ehrlich introduces sal-

varsan.

Noguchi improves the

Wassermann reaction.

1910. Harrison demonstrates

nerve-fiber outgrowth

extravitally.

Henri and others intro-

duce ultraviolet steril-

ization of water.

Flexner produces jjolio-

myelitis experiment-

ally.

Vedder demonstrates

amebicidal action of

emetine.

Law against White Slave

traffic (U. S.) passed.

1911. Carrel investigates extra-

vital culture and re-

juvenation of tissues.

Noguchi introduces lue-

tin reaction.

Cushing describes dys-

pituitarism.
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1911. Gullstrund receives Xobel

prize for optical re-

searches.

Peyton Rous transmits

sarcoma by means of a

filterable virus.

1912. Bass cultivates malarial

Plasmodium in vitro.

SudhotT op{)oses theory

of American origin of

syphilis.

F. Weber and Ijorey em-

ploy x-rays to visualize

abdominal viscera.

Children's Bureau (es-

tablished (Washiufi-

tcm, D. C.i.

VM'S. Abderhalden introduces

ferment reaction for

diagnosis of i^reg-

nancy and dementia

praeco.x.

Barthe devises ambrine

treatment.

Supreme Court (U. S.)

denies "rights" of in-

dividuals when inimi-

cal to public welfare.

Phipps Psychiatric Clinic;

(Baltimore) opened.

International Medical

Congress in London.

1914-15. Inada and Ito investigate

spirochetal jaun(lic(\

1914-18. Pan-European War.

1915. Gas.sing of troofjs in war-

fare.

Futaki and Ishiwara dis-

cover parasite of rat-

bite fev(>r.

1915.

1915-lG.

1916.

1917.

1917-lS.

191S-19.

1919.

1920.

Dclousing of troops.

Carrel-Dakin treatment

of infected wounds.

Tetanus inoculation in

gunshot wounds.

Mott et al. investigate

shell-shock.

Souques de.scribes (lanip-

tocormy.

Werner describes \'olliy-

nian fever.

Vanghctti introduces cin-

eplasty.

Dakin introduces di-

chloramine-T.

Bull introduces antito.xin

for gas gangrene.

Principle of wound exci-

sion e^stablished (Cale-

Lemattre).

von Economo describes

encephalitis lethargica.

Mental tests employed in

recruiting sohliers.

Willems standardizes

early mobilization in

joint wounds.

American Cominission

investigates trench

fever.

influenz; (pl-

ot

led

Sp.'inish

(lemi(!.

British Ministry

Health establi

(July 1).

Noguchi discovers Lepto-

spira in yellow fever.

First Congress of Medi-

cal History (Ant-

wer{)V



II. HINTS ON THE STUDY OF MEDICAL HISTORY

"Greater even than tlie greatest diseovery is to keep iipen the way to

future discoveries."—Abel (^lellon Leeture, 1915).

In tlie examination-papers of the V. S. Naval Academy, as they were

l>iihh(ly jirinted in the early eighties, one encountered a large number of ques-

tions like these:

Draw a map of Europe after the peace of Utrecht.

Show that the later Roman HejMihlic was nominally a dcmoeraey hut

with aristocratic tendencies.

Shi]) lying head to wind, get underway under sail, and stand out on tin'

port tack.

Make all i)reparations for a gale. Main tack and clew-garnet gone, what
is to be done?

Show by a genealogical table, how Charles V obtained the diflferent parts

of his dominions, and draw a map of the same.
Design boilers to supply steam for an engine of 2000 I. H. P., etc.

In pedagogics of this kind, in which the Naval Academy was a pioneer,

what a breezy, refreshing contrast to the kind of thing other students endured
in the same period!

This method of teaching, the Socratic, which requires the student to use

his own mind and do his own thinking, is now coming to be accepted every-

where as the best substitute for what Osborn describes as "the prevailhifi

.system of overfeeding, which stulTs, crams, pours in, spoon-feeds, and, as a

sort of death-bed repentance, institutes creative work after graduation."

The same authoritv instances "the famous method of teaching law re-dis-

covered by the educational genius of Langdell." in which "the students do all

the lecturing and discoursing, the professor lolls quietly in his chair and makes
his comments."! At Weimar, as Amy Fay tells us, Liszt formed capable

pianists by making his pupils do all the playing. "Je ne suis pas un pro-

fesseur dii piano.'' he would say. although he sometimes condescended to help

them out with some diflficult passage or some subtle nuance of expression.

That is how Osier taught his students to think clinically, and the methods of

teaching medicine by "case histories" introduced by Richard Cabot and others,

are in the same trend. The extreme of spoon-feeding is Vivian Poore's "idiot

savant," an asylum inmate, who could repeat most recondite passages learned

by auditory rnemory, much as Blind Tom played the piano or as a type of

Chinese servant, in preparing a pudding, is said to imitate every slightest ges-

ture made beforehand by his mistress.^

One of the pioneers in teaching medical history by the new^er methods was

the late Dr. James Finlayson of Cilasgow, who early saw that, for details and
,

minutiae, the printed volume is better than systematic lectures, and that medi-

cal libraries are really the laboratories in which the professor and his students

must work. He sometimes amused himself by asking his hospital assistants

"whether Galen wTOte in Latin or Greek, and whether before or after the

Christian era." Their -oTong answers convinced him that the mere handling

and inspection of some of Galen's works would have embedded the facts in their

minds better than any spoken or written statement, and he accordingly gave

demonstrations in the Library of the Faculty of Physicians and Surgeons,

to which a .small audience was invited. The same idea was utilized by Billings,

1 H. F. Osborn: Huxley and Education, New York, 1910, 2.5, 35.

^Poore: Treatise on Medical Jurisprudence, London, 1901, 403. Cited

by George Pernet.

862
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Osier, Welch and others at the Johns Hopkins Hospital Historical Club, and
its success is siifliciently evidenced in the work of some of the pupils. Fin-
layson's printed demonstrations of Hipjwcrates (1892), Galen (1892), Celsiis

(1892), Efiyi)tian Medicine (1893), Herophilus and Erasist ratiis (1893) are
perfect models of what such things should he—genial, simple and immensely
interesting. The demonstrations by John S. Billings (Johns Hopkins Hosp.
Hull., Bait., 1890, i, 29-31) and George Dock (Physician and Surgeon, Detroit,
1900, xxviii, ISO-lNti) deserve study. The Syllabus and Specimen-e.xtracts
])rinte(l by Dr. John D. Comrie, lecturer on the history of medicine in the
University of Edinburgh, utilize an idea of Wunderlich's in a very heljjful and
])ractical way.

Dr. C. X. B. Camac's "Epoch-making Contributions" (Philadelphia,
1909), from Lister, Harv(»y, Auenbrugger, Lacnnec, Jenner, et al., is the best
hook of this kind for American students.

In th(> ordinary medical curriculum, the subject of medical history com-
monly goes a-b(»gging, because set lectures have been found to be so inevitably
ijry and disappointing that students
avoid them, even as pupils at mu-
sical conservatories are said to avoid
the ckisses in harmony and counter-
l)oint. It is a mistake to overbur-
den the student with extra courses
ot lectures, given, say, in his gradu-
ating year, when such a cour.se

might defeat its own object by in-

terfering with his work at the most
important period of his student lif(>;

for his personal interest in medical
history will naturally depend upon
what he does with himself aftei-

graduation. Osier set off this difh-

culty by bringing historical topics

directly into the clinics and by his

evenings at home with his "boys."
In any medical faculty of size, there
will always be some member who
takes a personal interest in encour-
aging and stimulating yovmg mcTi,

after the example of Pasteur, Lud-
wig. Henle. Ilyrtl, and of Welch,
who, in his later period, has been
content to live forward in the woi'k

of his pupils. Here, the field of

medical history holds out perhaps
the most attractive opportunity,
and the following simple plan is sug-
gested. Assuming that you have,
like Osier, a personal inter(>st in the welfare of students, ask any of your class

who have the time or inclinaticm, to look up a particular subject, such as

Sydenham, or Laeimec, or Virchow, or the history of our knowledge of the

heart sovmds, and report to you about it some (>vem'ng, eith(>r at your home or

elsewhere. At the meeting give each an opportunity for a fiv(>- or ten-minutes

extempore talk on the given theme, and, as they speak, notice if they have
really got at the inwardness of Sydenham, the significance of Laennec or the

real facts about the heart sounds. Then amplify and correct by whatever you
choose tf) say yourself, at the same time demonstrating books connected with

the author or subject. In these days of large mefiical classes, comjjulsory

attendance upon medico-historical demonstrations would reciuire a good-sized

room, preferably in a medical library, but a Uiiasiz fnirc {)olicy will soon sift

, out your available material, and the .smaller the gatherings, the better. Joseph
[Sylvester once lectured on the higher mathematics to an audience of one,

Trousseau advised his .students to get their bedside medicine in the little

James Finlayson (1840-1906). (Cour-
tesv of Sir \\'il!iam O.sler.)
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iiroiips following; tlic prixatc clinics, and I'iiilayson inadc his incdico-liistorical

;;atli('riii>is small ciioufili to cnahlc cvcryoMc ])n'S('iit to take i)art. Hut \vli(>tlicr

your classes dwiiidlc or no, ai)ply the jn-inciplc: R<i)ititii) vidlir shidionnn.

>>cv to it that the ])oints you have atteni])ted to hrinfi out in your i)rivate

cveninfis are l)rou;iiit out here and there in the dilTerent courses oi lectures, by
ine.ms of lant(M'n slides and demonstrations of hooks, ])ictures, instruments
or what not. As you iimceed, dilTerent themes mifiht he assigned to diiTerent

students, sometimes their findiiif^s mijiht he conunitted to writing, or a compe-
tition for an animal i)nze essay could be made possible by a small fund. 'I'he

main object is to draw out the student's faculties and i)()ssibilities by making
him do his own work entirely, and, in view of the ffifiantic proliferation of u.se-

le.ss medical literature in our day, a firoat boon miffht be conferred upon thi'

sulTerinji nuMlical hinnanity of the future by insisting; that he be as brief as

possible in writiiifi or si)eakinfi. All of us are siimers in this respect. The
ideal of eacli ext(Mn])ore talk or essay should be a iiiultiini In jxirro, and to avoid
I'fHniii (Ic tout (lire. A humane hal;it of bi'e\'ity will make the student a very
acceptable contributor to me(hcal fi;atlierinfjs and medical journals of the

future. Try to make those eveninfjs delifthtful ones for your students and they
will keep your memory fjreen when more cold-blooded teachers are forgotten.

More tlian anythiiifi else will the student ap])reciate the fact that you are not

there to hear yourself talk, but to help him to develo]) himself in writing and
speaking. You teach boys to swim, as Billings said, by "throwing them into

tiu> water." The books, facts, and dates .are as nothing in comparison with

the chance of giving the student an enlarged view of the humanlord, the name-
less, unremembered things which help to make him a gentleman in his jjro-

fession. Youth is, or ought to l)e, the period of generou.s self-surrender to

ideals. Many fine traits, latent in young men, can be brought out by contact

with a superior teacher. The general tendency of Osier's teaching, even in

the clinic, has been admirably conveyed by Dr. Arnold Kl(>bs:

"Never can one forget the scenes in the out-patient department, where
he stood, surrounded by his boys, helping tlK>m as a friend in their struggles

with some difhcult case. He would go to one, put his arm around his shoulder,

and then begin a friendly inquiry, interspersed with humorous remarks, and
allusions to the w-ork done by special students on a given subject. Urging,
(>ncouraging, inspiring, so we saw him, exact always, dogmatic never, and when
the humorous and friendly fire kindled in his eyes we could not help but love

him and with him the task we had cho.sen as our lifework. Thus we imagine
those maitrcs of the old French school, a school no longer limited by national

boundaries, one of those men who have trodden the paths through the wards
of the Salpetriere, the Charite and Lariboisiere, the Necker, the Hotel Dieu,

making ajiostles and missionaries in the great cause of scientific medicine."
The teacher who stands out best in the present writer's memory was a

stalwart Viking from the state of Maine, who had his pupils assemble at his

house of evenings to work over algebraic problems. In the center of the table,

by the lamp, there was always a large pyramid of good-sized apples, which we
boys were free to munch as we fiddled over our quadratic equations, while

our teacher read his new.spaper and his good wife pursued her knitting. Now
and then, he would say, with a New England twinkle, "Be .spry! be prompt!
be brief!" as our fingers flew to get the solution. In his classroom, all the work
was done by the students at the blackboard. There were no recitations, but,

like Arthur Sherburne Hardy or Wentworth, our preceptor could always
ascertain, by a few leading questions, whether his students unrlerstood al-

gorithmics or not. In his rugged Northern way, he was like Liszt at

Weimar.
As you proceed with your evenings, your own mind will suggest to you

any number of topics for discussion: Why did English and continental phys-
icians, for a long time, study the diseases of their cities in connection with the

weather? "Epidemic constitutions," "Genius epidemicus." What are the}'?

Why is meteorology important in medicine? How and why did physicians

come to classify diseases like families of plants? What is a disease? \\ hy is

it not a "clinical entity"? What diseases were individualized by Hippocrates?
Sydenham? Laennec? Contrast the first edition of Laennec's treatise on
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iii('(li;ite auscultation with the second. \\'lu'n did (lalen's influence disappear
in internal medicine? Are we not still unconscious Galenists?

Why was epilejjsy n^garded as a contagious disease in the Mid(Jle Ages?
Why was it called "morbus comitialis"? Why did the ancients call it the
"sacred disease"? What famous men were (>i)ilepti(!s? Why is the bacterial

theory of infection giving j)lace to the bio-chemical?

Why wen^ medieval surgeons so cantankerous about their fees, and why
did they shun major surgery?

Was syphilis really epidemic at Naples and els(>where in 1494-95? What
was Pasteur's exj)lanation for the sutlden appearance or disappearance of cer-

tain infectious diseases? What were Pettenkofer's initial ccmditions for the

I)h(>nomenon of infection? How did sloven translating obstruct medical
progress in the Middle Ages? How has the original meaning of the classics

been obscured by overlaid material? Give the humorous side of certain medi-
cal controversies in the past. Why should we flit "when doctors disagree"?

What is the savage's concept of "making medicine"? Explain Huxley's
statement that "medicine is the foster-mother of all the sciences." Why
did medicine always lag behind the other sciences up to 1850? Wliat did Sir

Michael Foster mean wlien he said that "her children are always coming back
to her"?

Medical history can be taught in this way either by the seminary plan of

Finlayson, which has been so successfully employed by Professor W. S. Miller

at the University of Wisconsin, or by the symposium or home plan of Osier,

with inw(>aving of the subject in the clinics, laboratories and lecture rooms of

the (litTerent medical disciplines and specialties. These methods have been
used with success by George Dock (St. Louis), Harvey Gushing (Harvard),
David Riesman (Philadelphia), and others.

Another j^leasant way of studying the history of medicine is by means of

the medical history club, which differs from the formal medico-historical society

in that tlie papers read serve as an introduction to a congenial conversazione,
with r(>freshments or otherwise. As the private musical club depends for its

success upon tlie disinterested sj)irit of the refined amateur, so the law of the
history club is that each member must shed all assumi:)tion or any trace of the

professional jealousy which is common to physicians, musicians, politicians,

and those possessed of histrionic or operatic talents. Stevenson said of the
Barbizon community of painters that "formal manners being laid aside,

essential courtesy was the more rigidly exacted; . . . to a touch of pre-

sum])tion or a word of hectoring these free Barbizonians were as sensitive as a
tea ])arty of maiden ladies." The medical history club will never thrive unless

each individual memVjer ])reserves the modest, consistent attitude of a learner.

Michael Angelo's cartoon of Father Tim(> in a go-cart, with the legend "Ancora
intjHiro," might be its device, if such a club is to be a "going concern."

At the Johns Hopkins Hospital Historical Club, the u.sual ])lan is the read-
ing of one or more formal ))ap(>rs followed by a general discussion. In these
discussions, th(> luminous talks of Profes.sor Welch have gone far to mak(> the
ilelicate appnM-iation of valu(>s in medical history a fine art. The i)rogram may
l)e varied by the symjiosium idea or other features. At the .Jenner evening
at Harvard, Rosenau demonstrated actual \'accination and its elTects ujjon a
>ubse(|ucnt inoculation of smallpox. At the A\"ashington evening on the
Irish clinicians, Stokes, Graves, Gorrigan and others were assigned to diiT(>r(>nt

men, while Stokes' life of George Petrie, Petrie's collection of Irish folk nnisic

and other curiosities were exhibited. At the Leidy evening, Dr. Jo.seph Lcudy
of Philadelphia exhibited many interesting relics of his illu.strious uncle. In-

cidental music illustrating a period or a nation, such as Dvorak's terzetto in

C for Boh(>mia, Purcell's Air from the Indian (^ueen for seventeenth century
England, or something of Haydn or Schubert or Brahms for the \'ieima school,

might serve to bre.ik the monotony and add to the festal character of the
evening.

Advanced instruction in medical history, that is, teaching the student
how to utilize sources and conduct a medico-historical investigation can only
be given at an institute with the aid of a good medical library. At an insti-

tute, the student would be taught how to use the best reference books and



S()() iii^roin di' Mi:i)i(i\K

biblioprapliical tools; lii)\v to tlctcct and <'orrt"ct ])()ssil)I(' sour('(>s of error in

ni(nlir;il writings and ojiiniotis, early and late; liow to deal with medical manu-
scripts, the pathway to which lies throufih the earlier printed hooks; how to

(>volve n(>w facts from the liiidinfis of erudition; and how to teach others to

teacli and to think historically. A medico-historical institute should tlwre-

fore be not only a ])lant for research work l)Ut also a seed-|)lant of medical cul-

ture. This end would best be attained by the study of the general history of

science in coiuicction with the history of medicine. In lUOti, Dr. Berthold
Lauf(>r filed an impressive ])lea for the study of the history of medicine and the
natural sciences in this country.' The best account of institute teaching;,

includiufi the best reference^ books, methods of research, exhibitions ;uid

nniseuius, and the endowment of medico-historical research, is to be found
m the valuable and exhaustive paper of Dr. Arnold Klebs (1914-) which all

who are interested in the subject should read. Dr. ( Jeorj^e Sarton, of Harvard,
a .scholar learned in the mathematics and the history of culture, has endeavored
to stinuilate an interest in the establishment of an institute devoted to the
history of th(> sci(>nces and medicine, and it is to be hoped that his elTorts may
prove successful. Dr. Sarton is the founder and editor of "Isis," the first

periodical to co-ordinate the results of historical research in all the sciences.

In pursuing medical history, whether as a i)rivate recreation or as a scien-

tific ili.scipline for the mind, the student may well consider the advice of the
gifted mathematician N. H. Abel: Study the texts {Si Von vent faire cics pnn/rcs

(hiHs Ic niathcniatiqucs, il faut etmlicr /cs 7t]nttres et non ])as Ics ecolicrs). In

other words, it is better to begin anywhere with some definite subj(>ct, such
a.s Harvey or the history of fever, and study it exhaustively and well in the
original texts, than to attempt to compass everything at once by superficial

skimming. The subject of medical history is coextensive with the cultural

history of the human race and no single mind can hope to absorb all of it.

Here as elsewhere, "general knowledge means general ignorance" (Froude).
Dr. John J. Abel is quite right when he says that "there should be in research

work a cultural character, an artistic quality, elements that give to painting,

music, and poetry their high place in the life of man." The real student of

medical history will see his Hippocrates as he does his Homer, his Harvey as

he does his Shakespeare, his Sydenham as he does his Milton. This is a large

contract perhaps, but it is the royal road to learning anything well. Dr.
Johnson said that if any man will read intelligently on any subject so many
hours a day he will soon be learned. It is only in this way that the things we
read become part and parcel of our mental being and "make incision in the

memory." The best models in writing for the student are the charming essays

of Osier, of which Sudhoff observed that they contain more of the true historical

spirit than many a learned work of the professional historian. The reason
is that Osier loved his old authors as he does his profession. If the student
reads Greek or Latin, he will find much help in such admirable bilingual texts

as Loeb's Classical Library for the ancient poets and authors, who abound
in medico-historical details, Monro's Lucretius (1864), Alexander Lee's Celsus

(1831), Littrc's Hippocrates (1839-61), Daremberg's Oribasius (1851-76),
Francis Adams' Aretseus (1856), Leon Meunier's Fracastorius (1893) and
Sir Arthur Hort's Theophrastus (Loeb Classical Library, N. Y., 1916). For
beginners, SudhofT warmly recommends Theodor Beck's charming introduc-

tion to the Hippocratic canon by means of remarkably well-chosen excerpts

(1907), a German bilingual which might well be translated for English and
American students. Dr. C. N. B. Camac's "Coun.sels and Ideals" from the

writings of William Osier (Boston, 1905), and the "Aphorisms and Reflections"

of Huxley, selected by his wife (London, 1907), should be on every .student's

table. The historical booklets published by Burroughs, Wellcome & Company
(London) are useful and accurate. But, as Carlyle says, "not many books
are needful; an open, patient, valiant .soul—that is the one thing needful."

To this may be added a monition from a later writer: "Better keep yourself

clean and bright; you are the window through which you must see the world."

1 Laufer: Science, N. Y., 1907, n. s., xxv, 889-895.

* Klebs: Bull. Johns Hopkins Hosp., Baltimore, 1914, xxv, 1-10.



m. BIBLIOGRAPHIC NOTES FOR COLLATERAL READING

A. Histories of Medicine

Of the larger works, the "Grundriss" of Johann Hermann Baas (LS3S-

1909), of Worms on the Rhine, translated into English by H. E. Handerson
(New York, 1889), is still in many respects the most readable. The earlier

works of Le Clerc (169()), Friend (1725-27), Schulze (1728), Haller (1751), Blu-
menbach (1786), and Knrt Sprengol (1792-1803), are mainly of antiquarian
interest, while the historic^s of Hecker (1822-29), Bostock (1834), Puccinotti

(1850-r)r)), Meryon (1861), Daremberg (1870), and Bouchut (1873) are now of

a vintage that could appeal only to the special "taster." Sprengel's work is

unrivalled for its close rendering of the facts of ancient medicine and the un-
imiieachable accuracy of its footnotes. Heinrich Haeser's great work (3d

ed., 1875-82) is based upon original research and is remarkable for erudi-

tion but not always for accuracy. The third volume, on epidemic diseases,

is invaluable. The merits of Baas's history are that he covers the whole ground
in a thick, but not too long-winded, volume; that his statements of fact are all

of them accurate as far as they go; that he gives a very thoroughgoing account
of the ditTerent medical "theories," the condition of medicine and surgery in

the different periods; and that he frequently carries his readers over many
dull patclies by his keen and frolicsome sense of humor. His faults are a
certain diffuseness, the poor arrangement of his subject-matter, his long lists

of relatively unimportant names, his failure to discriminate many things of

scientific moment from things that are trivial, his whimsical tendency to wander
away from his subject or to enlarge upon comic or erotic details and, finally, a
curious lack of balance and proportion which, with all his glancing wit and
humor, indicates, at times, an absolute contempt for the exigencies of literary

style. He gives us many dates, but not always those we want, and like most
medical historians Baas is at his weakest when he gets into the modern period.

He cannot see the woods for the trees, dilates more upon theories than facts,

is behind the times in his attitude toward the germ-theory, and has more to

say about Broussais and Rasori than about Laennec or Louis, Charcot or
Pasteur. Yet no modern historian has given a finer appreciation of the great
English physicians, with whose practical aims he was evidently in cordial

sympathy. Although a Rhinelander by birth, Baas represents the extreme
North (Jerman or Protestant view of medical history. He is, everywhere,
an essentially masculine-minded writer, hating all shams, humbuggery, frauds
and superstitions. His footnotes and marginalia, like Gibbon's, suggest a
certain sympathy with tabooed subjects. Nothing delights him more than to

isolate some indecorous or inconsistent trait of character and brandish it aloft

in what Swinburne calls "the broad light of German laughter."

Julius Pagel' i)ublished, in 1898, a one-volume history of medicine in the
form of l(>ctures. This is a very readable book, the work of a broad, good-
natured, tolerant spirit, but sometimes inaccurate, and the bibliography
is a hasty jiudding. The new edition (1915), revised and partly re-written

by Karl Sudhoff, has been purged of much inaccuracy, particularly in the
earlier periods. In 1903-5, Pagel anrl Max Neuburger collaborated in bringing
to editorial completion the Handhuch der Geschichte der Medizin, which was
begvm by Theodor Puschmann. This work, in three volumes, is the most re-

liable source of reference for facts, dates and bibliograi)ny after Haeser. It is

written upon the cooperative plan, and, in dealing with the modern period,

^ A charming account of Pagel and his work by Drs. George Dock and M.
G. Seelig of vSt. Louis is to be found in the Jour. Missouri State Med. Ass., St.

Louis, 1910, ix, 366-369.
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the editors hiivc rcsDrtcvl to tlic usual plan of having each specialty treated

s('i)aratcly by a particular authority. As with many books written Ity dilTcr-

(Mit authors, these special iiionofiraphs have, at times, a somewhat dry, per-

funi'tory, and routine character. But the substantial merits of the I'usch-

mann llandbuch as a reference work cannot be overestimated.

A best modern work is uncjuestionably the recent "History oi Medicine''

by raf^el's collaborator, Professor Max Neuburger (IStiS- ), of Viemia,

which is still coming out in parts and also in process of translation by I^rnest

Playfair under the direction of Sir William Osier (London, lOlO). I'rior to

this publication, Neuburfi;er had establisjied a well-deserved rei)utati()n for

accuracy and scliolarshij) throuf^h his valuable historical monographs on the

])hysiolo';y of (he nervous system before the time of l<"lourens (l.S<)7), the

mechanism of si)cciiic nutrition (1900), th(> i)rehist()ry of antitoxic; therajjy

(1001), old medical Vienna (1920) and medicine in .Iosej)hus (1920). As a

writer Neuburjicr is ekKjuent, profound, absolutely sincere, and a good stylist.

As a scholar, he is richer, deeper and more serious than Haas, and his ao(!ounts

of folk medicine and of Greek and
Arabian medicine are by far tlie

better of the two. Yet he has no
saving salt of humor and often ex-

hibits the Germanic tendency to

rhapsodize and to wander of! into

j)hilosophie reverie. The intention of

iiis great work is, in fact, to present
a philosophic synthesis of medical
history. He throws many new facts

into the field, but does not always
I^resent them in a simple, direct man-
ner. The second volume of Neu-
biu'ger's treatise, covering medieval
medicine, is a masterly synthe'sis,

opening out many new viewpoints.
The author's firm grasp of the com-
I)lex details is everywhere manifest,
but the reader is apt to lose himself
at the first reading. The large first

\olume of the English translation is

printed on light-weight cloth paper,
I great comfort in large-sized books.
The substratum of erudition (foot-

notes and marginalia) has been
largely omitted from the English
version.

Of the smaller handbooks, Wund-
erlich's "Geschichte der Medizin" (1859) has never been translated and does
not go beyond Schonlein's time. It was written by the hand of a master
clinician, and is interesting for its anthology of illustrative excerpts, including
the different classifications of disease down to the time of Schonlein. The
brief and little known sketches of William Farr (1839) and Edwin Klebs
(1868) are highly original and suggestive. The British Medical Almanack
of 1839 (pp. 113-178) contains the neat history up to Sydenham's time by the
eminent English statist, William Farr. The preceding volumes of the journal
(1836-38) contain his valuable and scholarly medical chronologies. The
"Medical History" of Edward T. W^ithington "(London, 189-1) is the work of

a genuine scholar, written in an unusually engaging manner, with many
valuable terminal notes and appendices. Unfortunately, it stops at the begin-
ning of the nineteenth century, but it is based upon original re.search and there
are few of the smaller sized books which convey so much accurate information.
The "Epitome" of RoswtII Park (1897) w^as preceded by the excellent history
of Robley Dunglison (1872). Leon Meunier's "Histoire de la medecine"
(Paris, 1911) has the merit of being very full on the modern period and is

very readable, but not entirely accurate. The recent studies of Charles and
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I^orothea Sinjior and the essays by Capt. J. S. Taylor, U. S. N. in U. S. Naval
liull., W'asli., 1019-20, passiw, are interesting and valuable.

B. Medical Biography

The earliest exhaustive collection is the "Dictionnaire historique de la

niedecino (17o,^) of N.-F.-J. EI03', which, in its later four-volume form (1778),
is invaluable. Bayle and Thillay(>'s "Biographic mcdicale" (Paris, 1855) is a
.-ort of m(>di(;al "Who's \Yh()" up to the middle of the nineteenth century,
cininently useful as far as it goes. The seven volumes by A.-J.-L. Jourdain
pr(>tix(Hl to the "Encyclopcdie des sciences medicales" (Paris, Pan(!k<)U(!ke,

1920-25) are indispensable, containing many valuable bibliographies. August
Hirsch's "Biographisches Lexikon" (6 vols., Wien u. Leipzig, 1884-8), and
Pagel's "Biographisches Lexikon" of nineteenth century physicians (Berlin u.

Wien., 1901), are standard modern works, which may be supplemented by the
many admirable biographies of English physicians in Leslie Stephen's Dic-
tionary of National Biography (68 vols., London, 1885-1912), by the Biog-
i-ajihie fran(;aise (46 vols., Paris, 1852-77), the Neuer Nekrolog der Deutschen
(lS2;j-52), the Biographisches,Jahrbuch (1896-1911), and other reference works
list(>d in the extensive bibliography given by Hirsch. The standard sources
of American medical biography are those of James Thacher (1828) and Samuel
D. Gross (1861), which are made up of extensive lives of a few men; Atkinson
(1878), Stone (1894) and Watson (1896), which are good directories of con-
temporary names. Howard A. Kelly's Cyclopedia of American Medical
Biography (Philadelphia, 1912) is the most recent work. For recent names,
the various \Mio's Who's of different countries may be consulted. Many
entertaining volumes of biographical essavs have been written by G. T. Bet-
tany (1885), Sir B. W. Richardson (1900)," Victor Robinson (1912), and others.

For biographies of individuals, the following are either readable or other-
wise valuable for reference or for a certain perspicuity.

Acland (Sir Henry W.): Memoir by J. B. Atlay, London, 1903.

Addison: Wilks & Bettanv, History of Guy's Hospital, Lond., 1892, 221-
234.—Guy's Hosp. Gaz., Lond., 1874, iii, 193; 201: 1901, xxii, 520,
port., 1 pi.

Albertus Magnus: Janus, Bresl., 1846, i, 127-160 (L. Choulant).

Alibert (J. L. ' : Achille Alfaric, Paris diss. No. 58, 1917.—Gaz. med. de
Paris, 1839, 2 s., vii, 193-198. Paris med., suppl., 1914, 575-591
(L. Brodier).

Arbuthnot: Life by G. A. Aitken, Oxford, 1S92.

Arderne (John): Introduction to his "Treatises of fistula in ano" by D'Arcv
Power (Early Engli.sh Text Soc, No. 139, Lond., 1910).

Aretaeus: Francis Adams, Preface to "The extant works [etc.]," Tjond., 1S56,

pp. v-xx.—Miinchen. med. ^^'chnschr., 1902, xlix, 1265-12()7 (R. Ko.ss-

mann).—Johns Hopkins Hosp. Bull., Bait., 1909, xx, 371-377 (K. F.

Cordell).—Am. J. Clin. Med., C^hicago, 1911, xvii, 1055-1058, or Path-/
finders of Medicine, N. Y., 1912, 33-43 (V. Robinson).

von Arlt (C. F.) : Meine Erlebnisse, Wiesbaden, 1887.

Arnold of Villanova: Arch. f. Gesch. d. Med., Leipz., 1909-16, passim (P.

Diejigen).

Auenbrugger: Jahresb. d. Ver. d. Aerzt(> in Steiermark, Graz, 1866, ii, 19-52
(Clar).—Jahresb. d. Gesellsch. f. Nat.- u. Heilk. in Dresd., 1863, 59-
72.—Tr. Cong. Am. Phvs. & Surg., 1891, New Haven, 1892, ii, ISO
(Weir Mitchell).—Walsli: Mak(>rs of Modern Medicine, N. Y., 1907.

5.5-S5.

Averroes: E. Renan, Averroes et I'Averroisme, Paris, 18.52, 1865, 1869.

Avicenna: Paris thesis (No. 182) by J. Edde, 1889.—Etude by Baron Carra
d(> Vaux, in series "Les grands philosojjhes" (Paris, F. Alcan, 1900).

—

Johns Hopkins Hosp. Bull., Bait., 1908, xix. 157-160 (J. A. Chatard).—
Arch. f. klin. Chir., Berl., 1884, xxx, 745-752 (H. Frolich).
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von Baer: SolbstbioKrapIiic. 2. Anil. I<r:miis<li\\(i^;, 1886.—Biographies bv L.

Sti(>(l:i (ISS(i), H. Stoclzlc (1S*)7), and W . liiiackc (lOOf)). -All^. Wini.
mod. Ztg., 1S77. xxii, ;}")7: 'M\\) (\V. Waldoycr).

Baglivi: Ztsclir. t. Uliii. Med., Hcil.. ISSS-O, xv, 279; Mr, (M. Salomon).—
Miiiu'licii. iiu'd. Wclinschr., 1<H)7, liv, 1241, port. (K. ^^udlioff).

Bard (.lolin): Tr. Am. A.ss. Ohst. iV Cyiiav. 191S, N. Y., l!)li), xxxi, li:}-121

((i. K. Dickinson).

Bartlett (Klisha): Boston M. A: S. .)., 1900, cxiii, 49-53 (Sir W. Osier).

Beaumont (William): Life and Letters by Jesse S. Myer (St. Louis, 1912).

Also I'livsician & Sur^., St. Louis, 1902, xxiv, o29-")74 (Osier, Vaushan,
rt al.).

von Behring (iMiiil): Miinchen. med. Woehenschr., 1917, Ixiv, 1235-12.'J9

(M. von (iruber).—Ztschr. f. Tuberc, Leipz., 1917, xxviii, 19(5-199

(11. Mueh).

Bell (.lohn): Johns Hopkins llosj). Bull,, lialt., 1912, xxiii, 241-250 (E. R.
Corson).

Bell (Sir Charles): Life by A. Pichot, Par., 1S.5S, English transL, London.
1S()0.—Letters, Lcmdon, 1870.—Johns IIoi)kins llosj). Bull., Bait.,

1910, xxi, 171-182 (E. R. Corson),

von Bergmann: Life by A. Buchholz. 2. Aufl., Leipz., 1911.

Bernard (Claude): Claude Bernard by Sir Michael Foster ("Masters of

Medicine"), London, 1899. Claude Bernard par Georp;cs Barral
("Bibliotheciue Cilon"), Paris, 1889. Also: Gaz. d'hop., Paris, 1879,

lii, :i2{); 333 (E. Renan).

Bichat: Lancet, Lond., 1S54, ii, 393-396 (R. Knox).—Bull. soc. hanq. d'hist.

de med.. Par., 1902, i, 214; 261; 2()9; 277; 280; 285; 293; 309.—In-
terstate M. J., St. Louis, 1908, xv, 597; 667 (A. C. Eycleshymer).

Billings (John Shaw): Memoir by F. H. (Jarrison, New York, 1915.—Bull.

N. Y. Public Library, 1913, xvii, 511-535 (S. Weir Mitchell, d al.).—
Brit. M. J., Lond., 1913, i, 641-643 (Sir W. Osier, d o7.).—Hospital,
Lond.. 1913, liii, 671-673 (Sir H. Burdett).

Billroth: Autobiography (Wien. med. Bl., 1894, xvii, 92-94) and his "Briefe"
(7. Aufl., Hannover, 1906).—Berl. klin. Wchn.schr., 1894, xxxi, 199-205
(J. Mikulicz); 205-207 (E. von Bergmann).—Deutsche Rundschau,
Berl., 1893-4, xx, 274-277 (E. Hanslick).

Blanchard (Raphael): Science, N. Y., 1919, n. s., xlix, 391 (F. H. Garrison).

Boerhaave: Life by W. Burton, London, 1746.—G. Neiret: Paris di.ss. No.
115, 1888.—Asclepiad, Lond., 1885, ii, 230-248, port. (Sir B. W.
Richardson).—^Janus, Leyden, 1918, xxiii, 19.5-369 (E. C. van Leersum,
d al).

du Bois Reymond (Emil): Deutsche med. Wchnschr., Leipz. u. Berl., 1897,
xxiii, 17-19 (L Munk).—Med. Chron., Manchester, 1896-7, n. s.,

vi, 241-2.50 (W. Stirling).—Natiu-e, Lond., 1897, Iv, 230 (J. Burdon
Sanderson).

Bowditch (Henrv Ingersoll) : Life and Letters bv V. Y. Bowditch, 2 vols.,

Bost., 19(J2.

Bretonneau: Life and Letters by P. Triaire, 2 v. (Paris, 1892).

Bright: Wilks & Bettanv; History of Guy's Hospital, Lond., 1892, 212-221.—
Johns Hopkins Hosp. Bull., Bait., 1912, xxiii, 173-186 (F. H. Garrison).

Broadbent (Sir William): Life by Mi.ss E. B. Broadbent, Lond., 1909.

Broca: Rev. d'anthrop.. Par., 1880, 2. s., iii, .577-608, 1 phot. & bibliog. (S.

Pozzi).—Bull. Soc. d'anthrop. de Par., 1884, 3. s., vii, 921-956 (E.

Dally).—J. Anthrop. Inst., Lond., 1880-81, x, 242-261, 1 phot. (E. W.
Brabrook).—Saturday Lectures, Wash., 1882, 11.3-142 (R. Fletcher).

Brodie: Lives by H. W. Acland (Lond., 1864) and by Timothy Holmes
("Masters of Medicine"). Lond., 1897.—G. T. ' Bettany,' Eminent
Doctors, Lond., 1885, i, 286-303.
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Browne (Sir Thomas) : Biofiraphy bv Edmund Gosse, London and Now York
1905.—Brit. M. J., Lond., 190.-), ii, 993-998 (Sir W. Osier) —Med
Library & Hist. J., Brooklyn, 1905, iii, 2G4-275 (C. ^\'illianls).•—Walter
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Mbutt).—Glasgow M. J., 1892, xxxvii, 253-271 (J. Finlayson).—Bnt.
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391-417 (J. Taylor).

Hunter (John): Stephen Paget, John Hunter ("Masters of Medicine"), Lon-
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Alchemy: K. C. Schmieder: "Geschichte der Alchemic" (Halle, 1832).
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E. Berthelot: Les origines de Valchimie (Paris, 1885).
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1904, Heft 9), and Karl Sudhoff on traditional (1907) and graphic
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phases of anatomy (1908) are the most remarkable works in this field.

The anatomical illustratfon of the uterus alone is most exhaustively
treated in '•L'utoro attravcrso i secoli" (Castello, 1917) by F.La Torre.
The late .Sir William Turner's history in the Encyc'lopa;dia liritannica
(sub voce "Anatomy") and Frank Baker's article in Stcdman's Reference
Handbook (N. Y., 1913, i, 323-345) are the best monographs on the
general subject in English. Toply's monograph in the Puscihmann
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N. Y., 1911, pp. ix-xvi. For terminology, see E. Brissaud: Histoire
des expressions populaires (Paris, 1888); A. Bert & C. Pellanda: La
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Anesthesia: Dublin J. M. Sc, 1875, lix, 32-38 (T. M. Madden).— /6iV/., 1888,
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Hosp. Bull., Bait., 1897, viii, 174-184 (H. H. Young).—J. T. Gwathmev

:

Anesthesia, N. Y.. 1914, 1-29.—Ann. Med. Historv, N. Y., 1917-18,
i, 329-332 (Sir W. Osier).

Anglo-Saxon Medicine: O. Cockayne: "Leechdoms. wortcunning" (etc.),

(3 v., Lond., 1864-6).—J. F. Pavne: "English Medicine in the Anglo-
Saxon Times" (Oxford, 1904).

Anthropology: "History of Anthropologv" by A. C. Haddcm, Lond. and
X. Y., 1910.

Arabian Medicine: F. Wiistenfeld : "Geschichte der arabischen Aerzte" (etc.)

((Jottingen, 1840).—Lucien Leclerc's "Hi.stoire de la rnedecinc^ arabe"
(2 vols., Paris, 1876).—Puschmann's Handbuch, Jena, 1902, i, 589-621
CSchrutz).—K. Opitz: Die Medizin im Koran (Stuttgart, 1906).

Art (Medicine in): The subject was opened up by Virchow in Arch. f. path.
Anat. (etc.), Berl., 1861, xxii, 190; 1862, xxiii, 194; and the mat-rial
exhaustively listed by Marx (Abhandl. d. k. Gesellsch. d. A\'issensch. zu
Gottingen, 1861-2, x, 3-74; but v/as really the creation of Charcot and
his pupils in the files of the Nouvelle Iconograjjhie de la Salpetriere,

Par., 1888-1913, passim. The two monographs of Charcot & P. Richer
on the demoniac, the deformed and the diseased in art (Par., 1887-9);
P. Richer's L'art et la medecine (Par., 1902); Eugon Hollander's mono-
graphs on medicine in classical jjainting, caricature and f)lastic art

(Stuttgart, 1903-12), Robert Miillerheim's "Die Wochenstube in der
Kunst" (Stuttg., 1904), and F. Parkes Weber's "Aspects of D(>atii in

Art" (2. ed., Lond., 1914) are the best books on this subject. Such
essays as those of J. W. Churchman on Jan Steen and Velasquez (Johns
Hopkins Hosp. Bull., Bait., 1907, xvii, 480; 1911, xxii, 383) and Mor-
timer Frank on Caricature in Medicine (Bull. Soc. Med. Hist., Chicago,
1911-15, i, 46-57), are well worth reading.

Assyro-Babylonian Medicine: F. von Oefele: "Keil.-<chriftrnedicin" (Abhandl.
3. Ge.sch. d. med., Breslau, 1902, Heft 3.).—F. Kiichler: Beitriige zur

Kenntnis der assjTisch-babylonischen Medicin (Leipzig, 1904).

—
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W. II. \\:ir.l: '\'\\r Sc:il-i->liii,|cr^ of WVstcrn Asia (Washin^lon,
C'ariiciiic Inst., I'.tlO). I'loc. llu\ . ^iw. Med.. Sect. Hist. Med., Lon-
don, lllU, vii, 109-17(1 (M. .lastrow).—Ann. M.d. History, N. ^

1«U7-1S, i, 2:il-2r)7 [M. Jastiow).

Astrology: ('. A. Mcrcior: Astrolojiy in medicine, London, 1914.—Sifjlo

nicil., Madrid, 1S71-5, xviii-.xxii, pdssiin (J. B. UiicrspcrKcr).— \'.

Fossol: Stud. z. (Jesch. d. Med., Stuttf-;., 1909, 1-2:}.—Janus, Loydcn,
1914, xix. 157-177 (K. WickcrsluMnu'r).

Austrian Medicine: M. XcuhiuiiiT: Die llntw ickluii'idcr Alcdizin in Ocstcr-
rcich. N'icnna, 191S.

Bacteriology: Fricdrich Loolticr's "Vorlcsuiificn" (1. Tlicil, Lcipzifj;, 1,SS7),

incoinplctf. wliicli niav be supplemented ])y Aliiller and Prausnitz
(I'usclunann's Handbui-h, 1905, iii, S04-852).

Balneology: 10. Hauni(>r. Abhandl. z. (leseh. d. Med., Bresl., 1903, Heft vii.—
K. SudliolT: .\us doni antiken Hadewesen, 2 pts. (Berlin, 1910).
—A. Martin : Deutsehes Badewesen in vergaufjenen Tagen (.Jena, 1900).—Also, Max Holler's erudite study of the Sardinian baths in Ztsclir. f.

BahuM)!., Berl., 1918, xi, 51; 65, 77; 91, see, aho, the bibliograi)liv in
Index Cat.. 1920, 3. s., ii, 331.

Bibliography (Medical): Hallcr'.s re-issue of the Boerhaave "Methodus Studii
Mediei" (2 vols., Amsterdam, 1751), and his bibliograi)hies of botany
(1771-2), anatomy (1774-7), surgery (1774-5) and i)raetiee of medieine
(1770-S). make up the best ot tlie eighteenth eentury eontributions.

—

Carl Peter Callisen's Mcdiriin'srhc.s SrhriflMcllcr-Lcxiron (33 vols.,

Copenhagen, 1S30-45) is a sort (jf author Inde.x-Catalogue of the latter
half of the eighteenth and the first quarter of the nineteenth centuries.
The earlier bibliographies of G. G. de Ploucquet (180.S-9), Robert Watt
(1824), .James Atkinson (1834), and .John Forbes (1835) are valuable.
Ludwig Choulant's Handhuch der Buchcrkunde (2. od., Leipzig, 1840),
and his Bibliothcra medko-hUtorica (Leipzig, 1842), with .Julius Rosen-
baum's Addilamrtila (Halle, 1S42-7), Haeser's Bibliothcca epMemio-
graphica (.Jena, 1843), with .J. G. Thierfelder's "Additamenta" (Mei.ssen,

1843; Greifswald, 1862), Rupjireeht's BibUntlucn mcdlco-chirur(iica
(1847 et seq.), W. Engelmann's Blbliolheca mcdico-chirurgica (Leipzig,

1848), Alphonse Sauly's Biblioqraphie des sciences medicales (Paris,

1874), and Lucien Hahn's Essat de bibliographie medicale (Paris, 1897)
are invaluable works of their kind. Querard's La France litteraire

(12 vols., 1827-64) and Brunet's Manuel da libraire (S vols., Paris,
1860-65, suppl., Paris, 1878-80) are especially good for French medi-
cine. Spanish medicine has been exhaustively treated in the Historia
bibliogrdfica of Antonio Hernandez Morejon (7 vols., Madrid, 1842-
52) and the "Coleccion" of Miguel de la Plata y Marcos (Madrid, 1882).
The most exhaustive modern bil)liography of medicine is the Index-
Catalogue of the Library of the Surgeon-General's Office (37 vols.,

1879-1916), supplemented by the monthly Index Medicus (1879-99;
1903-1917). The hiatus caused by the su.spension of publication of the
latter journal was filled in part by the French Index Medicus (Paris,
1900-1902). For historic study ot the fundamental texts, see the
Catalogue des sciences medicales of the Bibliotheque imperiale (3 vols.,

Paris, 1857-89), and the special bibliographies of the Index Catalogue,
particularly its lists of historical texts (2. .ser., xvii, pp. 89-178).

A valuable select bibliography of important scientific papers for the years
. 1800-1893 is the Royal Society's "Catalogue" (14 vols., London, 1867-
1915), and for anatomy, physiology, bacteriology, chemistry, biology
and anthropology, the "International Catalogue of Scientific Litera-
ture," printed by the Royal Society (London, 1907-12). For para-
.sitology, C. W. Stiles and A. Hassall's "Index Catalogue of Medical
Zoology" (36 parts, Washington, 1902-12) is unique and invaluable. L.

Pfeiffer's bibliography of smalli)ox and vaccination (Weimar, 1866), E.
.1. Waring's Bibliotheca Therapeutica (1878), H. C. Bolton's bibliog-
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raphy of chcnii^try (Washiiifiton, 1SS5-93), F. Schmid's bil>li()<2;rai)liy

of i)ul)lic hvfziu'uc (Berne, 1S9S-11)()(')), Hcinrich La(>hr's bibliofiraphv of
the literature of neurolofiy (lierliii, HtOO), H. de Rothschild's Hihlio-

theea laetaria (Paris, 1901), Iv Koth's l)ibHotira|)hv of iiursino; (lierHn,

U(():5), Cottiieb I'ort's index of dental literature ( lieidc-lbers, 1904-14),
and K. Ostertas on meat inspection (Stuttfiart, 19().")), Kmil Abder-
halden's bibliography of al(;oholisin (Berlin, 1904), John Ferguson's
Bibliotheca Chemiea (Glasgow, HMHi), and the bibliograjjhies of E. F.

Cyriax on m(>dical gymnastics (Worishofen, 1909), H.(iochton lioontgen
literature (Stuttgart, 1911-14), A. L. C'aillet on psychic and occult
sciences (Paris, 1912-1:5), Donald McMurtrie on crippled children (New
York, 191H), the New York State Board of ('harities on eugenics
(Albany, 191:}), A. C. Klebs on variolation (Baltimore, 191o), and F.

Salveraggio on pellagra (Pavia, 1914) deserve mention.

For lists ot jx'riodicals .see, the British Museum index, the abl)reviations

to the Royal Society's Catalogue of Scientific Papers (1807-191(1 1, II.

Scudder's catalogue of scientific serials (lG3;i-l<S7()) (Cambridge. 1S79),

the abbreviations to the Index Catalogue (1895, 1916), H. C, Bolton's
catalogue of scientific and technical periodicals (1665-1895), 2. ed.

(^^ash., 1897), A. P. C. Griffin's Union List (Library of Congress,
Washington, 1901), H. O. Severance's Guide (Ann Arbor, G. Wahr,
1914), the French Annuaire des journaux periodiques (Paris, 1881-1916)
and the Gesamt-Zeitschriften-Verzeichnis of German libraries (Konigl.

Bibliothek, Berlin, 1914). For scientific societies, the section ".Aca<le-

mies" of the British Mu.seum Catalogue, the International Exchange
Lists of the Smith.sonian Institution and J. Miiller's bibliograi)hy of

German scientific societies (Berlin, 1883-7) are valuable.

Indisj)ensable works for general reference in a library of large size are the
( 'atalogues of the Britisli Museum and of the Peabody Library of Balti-

more, Marvland, Poggendorff's Handworterbuch der Geschichte der
exakten Wissenschaften (Leipzig, 1863-1904), Julius Petzholdt's Bib-
liotheca bibliographica (Leipzig, 1866), Lorenz's Catalogue de la Li-

brarie fran(,-aise (Paris, 1867-1911), Heinsius' Allgemeines Biicher-

lexicon for the years 1700-1912 (36 vols., Leipzig, 1812-1913), Leon
\'allee's Bibliographic des bibliographies (Paris, 1883), Henri Stein's

Manuel de bibliographic generale (Paris, 1897) and .\. Hortschanskj-'s
Bibliographic des Bibliotheks- und Buchwesens (Leii)zig, 190.5-13).

For the technique of bibliography, see the forms used by the Library
of Congress, the Index Catalogue, the Dewev sy.stem and such essavs as

C. S. Minot: Woods Holl Biol. Lect., 1895," Boston, 1896. 149-168.

Anonymous and pseudonymous literature is well handled in Ilalkett Sz Laing's
"Dictionary" (4 vols., Edinburgh. 1882-8), William Cushing's Initials

A: Pseudonyms (1. tt 2. series), and anonyms (1890), liarbier's Diction-

naire des ouvrages anonymes et pseudonymes (4 vols., Paris, 1822-7).

To these may be added John Martin's Bibliography of privately j)rinted

books (2. ed., Lond., 1854), and the Bibliography of unfinisheel books
in English by A. R. Corns and A. Sparke (Lond.. 1915).

Siology (History of): J. A. Thom.son: The Science of Life (Chicago i<: New
^'ork, 1S99).—W. A. Locy: Biology and its makers (New York, 1908).

—E. Radl: Geschichte dCr biologischen Theorien (2. .\ufl.. Leipzig &:

Berlin, 1913).

irth-control : \'. Robinson: Pione(>rs of birth-control. N. Y.. 1920.

otanic Gardens: Ann. Missouri Botan. Garden, St. Louis, 1915, ii, 18.5-240

(A. W. Hill).

otany: E. II. F. Meyer: "Geschichte der Botanik" (4 v., Konig.sberg, 1854).
— .1. von Sachs: "Cieschichte der Botanik" (MiinclHni, 1S75).—J AA'm.

Harshberger: "The Botanists of Philadelphia" (Phila., 1899).—A.
Hanstn: "Die P'.ntwicklung der Botanik" (Giessen, 1902).—E. L.

Greene: "Landmarks oi Botanical History" (Wash., 1909j. Also: J.
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Am. M. A-<s., Cliicaji.., I'.tll, Iviii, IM? Ill (il. A. Kcllv).—Scicnoc,
N. v.. I'.M 1, II. .-., x\xi\, •_".)<) ;il<) (D. S. .lohnson).

Byzantine Medicine: CiiL^^fiow M. .1., 191:}, Ixxx, ;521; 122 (Sir T. C. Allhutt).
— 11. ("orlicu: L(\s iiH'dccins tiroes (iopiiis la niortdcdalicii (Paris, 1SS5).

Caduceus: Am. .1. .Vrcha-ol., Concord, N. 11., 191(), xx, 175-211 (A. L. Froth-

infihaiu).— liuU. M. Library Ass., Bait., 1919, ix, i;5-l() (V. 11. Carrison).

Cancer: .1. K. Albert: Das Careinoin [etc.], Jena, 1SS7.—Jakob WoUT: Die
I.elire von der Krebskrankiieit (2 vols., J(>na, 1907-11).

Celtic Medicine: Proo. Am. Phil. Soe., Phila., 1SS7, xxiv, K^ti-KiC) (J. Mooney).

Chemistry i History of): Histories bv II. Kopj) (Hrnselnvfi.. lS4:i-7, 1871-:^),

A. W. Uofmann (Berk, 1S,S2), H. W. Pieton (Lonck. 1SS9), K. von Mever
CN. Y., 1S91), INl. M. P. Muir (N. Y., 1909). Sir K. Thorpe (2 v., Lond.

& N. Y., 1909), and J. E. Brown (Lonck, 191:^). K. Berthek)t: "'La

rhiniio an moyen C\gc" (Paris, 189()).—School Mines Quart., N. Y.,

1905-(), xxvii, S7; 'AVA; 3S8 (W. Ostwald).—Science, N. Y'. & Lancaster,

Pa.. 1901, n. s., xiii, 803-809 (E. H. Kei.ser).

Chinese Medicine: M. Boym: Clavis mcdica (Frankfurt a. M., 168(Vj.—A.

Clever: S])(H'imen inedicina' sinica^ (Frankfurt, lt)82).—August Pfiz-

maier's translation of the pulse-lore of Chang Ke (bSfiO), and his es.says

in Sitzungsb. d. i)hil.-liist. Ck d. k. Akad. d. Wissensch., Wien, ISCkHj,

on Chinese pathology, senieiology and toxicology.—P. Dabry: La
mddecine choz les Chinois (Paris, 18()3).—J. Regnault: iMcdecine et

pharmaci(> eh(V, les Chinois (Paris, 1902).—Also: Janus, Amst., 1904,

ix, 10.3; l.")9: 201: 2.")7 (H. W. von Zaremba).—Arch. f. Ge.sch. d. Med.,

Leipz., 1913-14, vii, 11.5-128 (Hubotter).

Cholera: G. Sticker: Die Cholera (Giossen, 1912, 104-284).

Chronology (Medical"): The ta])les prepared bv Ludwig Choulant (1822),

Casimir Broussais (1829). William Farr (1,836-8), M. S. Kriiger (1810),

L. Aschoff ( 1898), and Julius Pagel (1908), are useful, as also the chronol-

ogies contained in the histories oi Sprengel, E. Isensee, and E. Schwalbe.

Clinical Medicine: J. Pecrson: Hauptmomente in der iiltercn Ge.schichte der

mecHcinischen Khnik (Kopenhagen, 1890).

Contagion and Infection: G. Sticker: Abhandlungen aus der Scuchengesch-

ichte, 2 v.. Giessen, 1908-12.—Ann. Med. History, N. Y'., 1917-18,

i. l-')9-173 (A. C. Klebs).

Deaf-mutism: Thoma.s Arnold: Education for Deaf-Mutes, Lond., 1888,

1-110.

Dentistry: Vincenzo Guerini's History of Dentistry (Philaflelphia, 1909), and

the discriminating review of Ashley Dcnham in Proc. Roy. Soc. Med.,

Lond., 1908-9, ii,Odont. Sect., 71-98. Also: Gcist-Jacobi's "Ge«chichte

der Zahnheilkunde" (Tubingen, 1896), C. R." E. Koch: History of

Dental Surgery, 3 v.. Fort Wayne, 1910, Dental Cosmos, Phila., 1920,

Ixii, 1-73, and the exhaustive history of orthodontia by B. W. Wein-

berger in Internat. J. Orthodont., St. Louis, 1913-20, passim.

Dermatology: Handb. d. Gesch. d. Med., Jena, 1905, iii, 393-463 (I. Bloch).

—Lancet, Lond., 1911. i, 155.5-1560 (J. H. Sequeira).—J. Am. M. Ass.,

Chicago, 1915, Ixv, 469-474 (H. Fox).

Dietetics: H. Lichtenfelt: Die Geschichte der Ernjihrung (Btrlin, 191.3).—

Festschr. z. 3. Sa^cularfeier .

*
. . d. mod. Fac. Wiirzb., Leipz.,

1882. ii, 17-41 (A. Stohr).—Ztschr. f. diatet. u. phys. Therap., Leipz.,

1898-9, 222-238 (J. Marcu.se).—Pop. Sc. Month., N. Y., 1913, Ixxxiii,

417-423 (J. B. Nichols).

Diseases (Early History): C. G. Gruner: Morborum antiquitates, Breslau,

1774.—C. F. H. Marx: Origines contagii. Carlsruhe & Baden, 1827.—

C. Pruys van der Hoeven: De historia morborum, Leyden, 1846.

Drugs: C. Pruvs van der Hoeven: De historia medicamentorum, Leyden,

1847.—F. A. Fluckiger & D. Hanbury: Pharmacographia. (2. ed., Lon-

don, 1879.)—A. Tschirch: Pharmakognosie (Leipzig, 1908-12).—
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Trousseau & Pidoux: Traitc de therapoutiquo (7. od., Paris, 186S).

—

For history of vegetable drugs in U. 8. P., see Bull. Llovfl. l^ibrarv,

Cincinn., 1911. No. 18, l-i;« (J. U. Lloyd).

Education (Medical): T. Pu.schmann, "Gesohichte des rnedizinischen I'nter-
richts" (etc.) (Leipzig, 1889).—N. L Davis, "History of medical educa-
tion" (etc.) (Chicago, 1851).—A. Flexner, "Reports to the Carnegie
Foundation for the Advancement of Teaching" (Bull. No. 4, 6, N. Y.,
19in-12).

Egyptian Medicine: Papyros Ebers (ed. by G. Ebers). 2 v., Leipzig, 1875,
later ed. W. Wrezinski, Leipzig, 1913, and transl. by H. Joachim (Ber-
lin, G. Reimer, 1890).—Brugsch papyrus (Notice raisonnee, (etc.),

Leipzig, Hiiu-ichs, 1863), also facsimile Brugsch major (Rec. de
monum. egypt., Leipz., 1863, pt. 2, p. Ixxv-cvii).—Brugsch-minor (Ab-
handl. d. Berl. Akad. d. Wissensch., 1901).—The Hearst medical Paj)}'-

rus, ed. by G. A. Rcisner (Univ. Calif. Publ., v. 1).—The Petrie Papyri,
ed. by T. L. Griffith (London, 1898).—K. Sudhoff, Aerztliches "aus

griechischen Papyrus-Urkunden, Leipzig, J. A. Barth, 1907.—Prosper
Alpinus, De medicina iEgyptorum, Venice, 1591.—Richard Millar,

Disquisitions in the history of medicine, Edinburgh, 1811 (etc.).—H.
L. E. Liiring's Strassburg dissertation (Leipzig, 1888) is especially valu-
able as showing, by textual comparison, the indebtedness of the Greek
and Roman writers to papyric medicine.—Medicine in Ancient Egypt
by Bayard Holmes and P. G. Kitterman (Cincinnati, 1914) is very help-
ful. For an excellent resume of Egyptian medicine, see Brit. M. J.,

Lond., 1893, i, 748; 1014; 1061 (J. Finlayson).

Electrotherapy: Ann. d'electrobiol. (etc.). Par., 1904, vii, 129-146 (A. Tripier).

—H. Cliaufour: Les origines du galvanisme, Paris diss. No. 6, 1913.

—

Tr. XVH. Internat. Med. Cong., 1913, Lond., 1914, sect. XXHI,
347-350 (H. L. Jones).—St. Bartholomew's Ho.sp. J., Lond., 1913-14,
xxi, 39; 61; 70; 90 (E. P. Cumberbatch).

Embryology: O. Hertwig: "Lehrbuch, etc." (9. Aufl., Jena, 1910, 5-58).
Basel diss, by B. Bloch (1904).—W. A. Locv: "Biology and its makers"
(N. Y., 1908, 195-236).—St. Louis M. Rev., 1904, xlix, 273-281 (A. C.
Eycleshymer).—Pop. Sc. Month., N. Y., 1906, Ixix, 1-20 (C. S. Minot).
Also Introduction to: "Manual" (etc.) by F. Keibel and F. P. Mall
(Phila., 1910, V. 1).

Endoscopy (History of): Arch. f. Laryngol. u. RhinoL, Berl., 1915, xxix, 346-
393 (C Killian).

Epidemic Diseases: G. Sticker: "Abhandlungen" (etc.) (Giessen, 1908-12).
—Handb. d. Gesch. d. Med., Jena, 1903, ii, 736-901 (V. Fossel).

Epigraphy (Medical) : J. Arata: L'arte medica nelle inscrizioni latine (Genoa,
1902).— Pv. Blanchard: E])igraphie medicale, 2 v. (Paris, 1909-15).—
Janus, Amst., 1909, xiv, 4; 111 (J. Ochler, with index of names).

—

See, also, the handbooks of Latin epigraphy by R. Cagnat (4. (h1.,

Paris. 1914), J. C. Egbert (Ncnv '^'ork. 1896) and Sir J. E. Sandys
(Cambridge, 1919).

Ethics (Medical): J. L. Pagel: Medicinische Deontologie (Berlin, 1897).—
Grassct: Principes fondamcntaux de la deontologie medicale (Paris,

1900).-New York M. J., 1915, ci, 140; 205 (G. Wythe Cook).

Fees (Medical): Internat. Clin., Phila., 1910, 20. s., iv, 259-275 (J. J. Walsh).
—Johns Hopkins Hosp. l^ull., Bait., 1898. ix, 183-186 (C. C. Bom-
baugh).—France med.. Par.. 1906, liii, 300-304 (C. VidalV—J. de sc,

med. de Lille. 1905. i. .543-548 (E. Leclair).—Janus. Amst.. 1909. xiv.

287-293 (D'A. Power).—New York M. J. (etc.), 1912. xcvi. 370-373
(J. J. Walsh).-Caledon. M. J.. Glasgow, 1914. x. 27-33.—Lancet,
Lond., 1915, i, 1213.

olk-lore (Medical): W. C;. Black: "Folk-medicine;' (etc.) (Lond., 1883).—
A. Bouchinet: Des etats primitifs de la medecine (Paris thesis No. 194,

1891).—M. Bartels, "Die Medicin der Naturvolker" (Leipzig, 1893).—
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11. M;i!j:i\iis, Die \nlkMiic(li/,in (Uirslaii, UK).")). (). voii llovorka &
A. Knmfclil. •NCrfilcicliciulc \ oik.^iiic-dizin" (etc.) 2 v.. StutlK., 1!»0S-

9).—Moston M. ^- S. .1.. ISSS, cwiii, 2<); 57 (J. S. Hillings).

Graduation Ceremonies: Mrd l,ll.r A- Hist. .1., Brooklvn, I'.IOC, iv, l-M
(W. W. KcciP.

Greek Medicine: Cliaptri-s m Ncuhinjicr, Haas, DarcinlxTn (etc.).—

P

(iiranl: l/A.^clrpicioii d'Alliriics (Paris, 1SS2).—Alicf Walton: The
cult of Askl("i)ios, Boston, 1S94, Max W'clhnann: KrafiiMiciitsaniinliinp;

(Icr tiriccliisclii'ii Acrztc, v. 1, Hcrliii, 11)01.—Also llaiidh. d. (Icscli.

.1. Med., Jena, U)()l, l.'):}-4()2 (H. ImicIis). Also: ('. V. Darciiihcrfi;,

Etat dc la incdocino cnti-c Hoiik'tc ct lliijpocratc, Par., 1S()7.—(.'. von
Hitt(M-shain: Dor niodicinisclic Wundcr^Iauho (Berlin, 1S7S).—M.
Mollot : La inc''d(>('in(' ohcz les drors an art Ilipjiocratc (Paris, 19()()).

—

(). Woinrcich. Antikc Hcilunjiswundcr {(licsson, 1909).—T. (Jonipcrz:

(Iricclii.sclH^ Dcnkcr {'A. Aufl., Lciiizifi, 1911).—Mary Hamilton: Incu-

hatioii. Lond., 19()().—('. Sinjicr: (!rc(>k Scicnco and Modern Scienee

(Oxford, 1920).— Brit. tV: For. M.-Chir. Rev., Lond., ISSO, xxxvii,

170; xxxviii, 4S:i (T. ('. AUbntt).—J. de chir. Par., 1S4(), iv, 30:5; :V.V2

(Malfiaijine).— Brit. M. J., Lond., 1S9S, i, 1509; L572 (R. Caton).—
Boston M. & S. J.. 1898, cxxviii, 129; 153 (Sir W. Osier).—For the MS.
of the aneient (ireek medical writers, see: H. Diels, Die Hand.sohriften

der antiken Aerzte, i-ii (Abhandl. d. k. preuss. Akad. d. Wissensch.,

Berl., 1905). See also: Homeric medicine.

Gynecology: Franz von Winckel's "Ueberblick" in his Handb. d. Cieburtsh.

(Wie.sbaden, 1903, i, 1. Teil, 1: 1904, ii, 1. Teil, 1; 1900, iii, 2. Teil,

1: 1907, iii, 3. Teil, 1) is the most exhaustive account of the whole
subject. Ko.ssmann (in the Piischmunn Ilandbucli, 1905, iii, 953-9S())

•rives a jjood short account. The essay by Handheld Jones at the begin-

niufi of Allbutt's System of CJynecolog;y (1906) is an excellent free-hand

discu.ssion of the modern phas(\s. The best account of American g.yne-

cology is the essay by Howard A. Kelly in the introduction to, his

"Cyclopedia of American Medical Biography" (Philadelphia, W. B.

Saunders, 1912). Stewart McKay's History of Ancient Gyna!Cology

(1901), Weindler's history of .gynecological illustration (Dresden,

1908), F. Schauta's Oyna?kologische Behandlung einst und jetzt

Salzburg, 1910), and the svllabus of I. S. Stone (Internat. Chn., Phila.,

1918, 28. s., ii, 266-281) may also be consulted.

Heraldry (Medical): Antiquary, Lond., 1915, n. s., xi, 415; 455 (S. D. Clip-

l)ingdal(').

Hindu Medicine: F. Trendelenburg: De veterum Indorum chirurgia (Berlin,

thesis, 18()6).—A. F. R. Hoernle: The Bower Manuscript. Calcutta,

1893-8.—J. Jolly, Grundriss d. indo-arischen Philologie u. Alterthums-

kunde, Strassburg, 1901, iii, Hft. 10.—P. Cordier, Etudes sur la mede-
cine hindoue (Paris, 1894\—Jee, A short history of Aryan medical

science, London, 1896.—A. F. R. Hoernle: Studies in the medicine

of Ancient India, I. (Oxford. 1907).—Puschmann's Handbuch, Jena,

1901, i. 119-1.52 (I. Bloch).—Guv's Hosp. Gaz., Lond., 1889. n. s., iii,

117; 145; 157 (B. D. Basu).—Proc. Charaka Club, N. Y., 1902, i,

1-28 (B. Sachs).

Histology: Univ. M. Mag., Phila., 1888-9. i, 82-87 (G. A. Pier.sol).

Homeric Medicine: C. V. Daremberg: "La medecine dans Homere" (Paris,

lS(i5).—H. Froelich: "Die Militarmedizin Homer's" (Stuttg., 1897).

—O. Kfirner: I'eber Wesen und Wert der homerischen Heilkunde
(Wiesbaden, 1904).—Paris thesis by A. Floquet (1912).

Hospitals: Virchow: Yirchow's Arch., Berl., 1860, xviii, 138; 273; xix, 43;

1861, XX, 166.—K. Sudhoff: Aus der Geschichte des Krankenhau.s-

wesens, Jena, 1913.—T. Meyer-Steineg: Jenaer med.-hist. Beitr., 1913,

Hft. 9.—C. A. Mercier: Leper Houses and Mediaeval Hospitals, Lon-

don. 1915.—J. S. Tavlor on the Hotel Dieu (U. S. Naval Med. Bull.,

Wash., 1918. xii, 6.5.3-691, 2 pi.).
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Hydrotherapy: M. J. Oortcl, "Gcscliichtt' dor Wasserlioilkundc" (etc.) (Leipz.,

1.S35).—Handb. d. (Jesch. d. IMed., .Jena. 1903, ii. 5S9-(i03 (voja Oefele).

—Boston IM. & S. .1., 190G, cliv, 8.5-91 (.J. H. Pratt).

Hygiene (Public) : The subject has never been exhaustively treated. A glance
;it Professor SudholT's remarkable .')93-paf2;e catalogue^ of the "His-
torisehe Abtheilunp," of the Dresden Hygienic Exhibit (1911) will show
its scope. Max Rubner's introduction to his "Handbuch d(>r Hy-
giene" (vol. i, Leii)zig, 1911) is a good historical sk(>tch, as also iMiiller

and Prausnitz in the Puschmann Handbuch (190."), iii, 7<S3-cS.'')2 )

,

L. Kotehnann: ( iesundheitsi)fiege im Mittelalter, Hanil)urg, 1S90,

and Sir A. Xewsholme: Public H(>alth and Insurance, Baltimore, 1920.

—Sir .John Simon's "English Sanitarv Institutions" (1S9()), Sir Edwin
Chadwick's '"The Health of Nations" (1887), Sir. M. Morris: The
Story of British Public Health (London, 1919), "A History of Factory
Legislation" by B. L. Hutchins and A. Harrison (1903), and "A Cen-
tury of Public Hygiene in America" (1S76) are good histories of the
legislative phases. For history of industrial hygiene under medieval
trade-guilds, see Jour. Industr. Hyg., Bo.ston, 1920, i, 47.'); .5.50; .578

(T. ]\I. Legge). H. Kuttenkeuler (Die Naturwissenschaften, Berl.,

191.5, iii, .509; .521) gives a good history of German food chemistry and
legi.slation. See, also: Hyg. Rundschau, Berl., 1917, xxvii, 609-613
(( ). Spiegelberg).

Hypnotism: W. Preyer: Die Entdeckung des Hyjinoti.smus (Berlin, 1881).

—

F. Podmore: Mesmerism and Christian Science (Phila., 1909). Also:

Maryland M. .L, 1910, liii, 81-97 (H. A. Kelly).

latromathematics: Karl Sudhoff: Abhandl. z. Ge.sch. d. Med., Breslau.

19(r2. Heft 2.—Ann. Med. History, N. Y., 1917-18, i, 125-140 (E. C.

Smith).

Incunabula (Study of the): R. A. Peddie's charming manual on "Fifteenth-

Centurv Books" (London, 1913), and C. C. McCulloch: Bull. Med.
Library Ass., Bait., 191.5, v, 1-15. The earliest work was Michael Mat-
taire's Annnles typographici (5 vols., Hague, Amsterdam & London,
1719-41). with supplement by Michael Denis (Vienna, 1789). G. W.
Panzer's Annales typographici (11 vols., Nuremberg, 1793-1803) is the

oldest chronological list by towns. Ludwig Hain's Repcrtorimn (4 vols.,

Stuttgart, 1826-28), withW. A. Copinger's "Su])])lement" to the same
(3 vols., London, 189.5-1902) is the standard catalogue, which is further

supplemented by Panzer's chronological Annalcn of Cierman incunab-

ula (Nuremberg, 1788-1802), Choulant's Ilandhiich dcr liiichcrl^iDiili'

(Leipzig. 1828) and drnphiHchr InnniafirJn (Leipzig, 18.58), th(> cata-

logue of French incunabula, bv M. P(>llechet. v. 1-3. Par., 1897-

1909, P. Heitz's Einblafldruckc '(i^tnis^hurg., 1906) and "Pestblatter"

(with W. L. Schreiber, Strassburg, 1901), Konard Ha(>bler's Spanish

incunabula ( HihUociraf'w Iberica, L(>ipzig, 1905), Reichling's .Appen-

dices to Hain and Copinger (Munich, 1905-11). .1. G. Holtroi)'s cata-

logue of incun.abula at the H.ague (18.56), Voullieme's catalogues

of the l^erlin Incunabula (Leijjzig, 1906) and of German printers of

the fifteenth century (1916), I. Collijn's lists of Ui).sala (1907) and
Stockholm (1914) incunabula, SudholT's Dcutsrhr vudizinixrhc IiikiuKi-

bchi (Lei])zig, 190S), R. G. C. Proctor's "Index" to the British Museum
incunabula (London, 1898-1906), the British Museum Catalogue of X\'
Century Books (London. 1908-16), K. Burger's NummcrkonkordnhZ
(Leipz.", 1908), Giinther's Wicqnidriickc of the Leipzig and Altenburg

collections (Leipzig, 1909), S. Sanpere y Miquel's "Introduction" to

early Spanish ])rinting and Catalan incunabula (Barcelona, 1909),

W. L. Schreiber's Catalogue of illustrated incunabula (Leipzig, 1910-

11), R. A. Peddie's Consju'dns innuidhulonuii (Pt. 1, London, 1910),

N. P. Ki.seleff's lists of Russian incunabula (Moscow. 1912-13). the

Nnchtriigc to Hain (Lei])z., 1910), published by the Prussian Kom-
mission fiir den Gesamtkat.alog der Wiegendrucke, which propo.ses to

catalogue all the incunabula in existence. Very important is its cata-
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l(>ij;U(' (if siniil(^ slicci iiiciinal)lcs { Hinhlitllilnirkc ilea AT. .Idhrlnnnhrh,
Ilallc a. S., 191 1. {''or coiiipaiinti and idciif ifyiiit;; llic typ<)fj;rai)liy of

\\\v (litTiMTiit iiiipriiits, Konrail llacl>l<'r's 'ri/jx iircpciioriinn (1 vols.,

Halle, li)().") 10) is iiKlispcnsaMc and invaluable. The ahovi^nicntioncd
manual of I'cddic (l*)i:i) contains valuable bibliotiiajjliii's of initials,

l>rint('rs' marks, ('oloi)liot»s, titlc-pa^cs, sifinatui'cs and watermarks,
and a u.scful list of catalogues of collections by loc^alities. For metliods
of catalomuinK. .see A. C. Klebs, I'iukm-s iiibliof-;. So(!. America, ('liica^o,

loui, X, 1 i:?-i(;:?.

Japanese Medicine: \'. I'ujikawa's ("lescliichte der Mediziii in Japan, Tokvo,
1911. -Ueutsclies Arch. f. Gescli. d. M(>d., Leipz., 1S7S, i, 2ir)-2;W (A.

Wernich).

—

K. Ofj;a\va: History of .Japanese ()phtlialmol(){j;y (Tokvo,
1904).

Jewish Medicine: T. Bartholinus: De morbis biblicis, Copenhagen, 1672.

—

J. B. Kriedr(>ich: Zur Hibel (Nuremberg, 184S).—Julius Prcuss,

Biblisch-tahnudische Medizin, Berlin, 1911.—A. Friedenwald: Jewish
Physicians [etc.], Gratz. Coll. Put)., No. 1.—L. Venezianer: Asaf
Judaeus, F. 2. v. (8tras.sbur{i, 191()-17).—M. Neuburger: Die Modizin
im Flavins Jo.scphus, Reichenliall, 1919.—-Joseph Jacobs: Jewish
Contributions to Civilization, Phila., 1919.—Also: C. D. Spivak and
F. T. Haneman in Jewish Kncycl., N. Y.. 1904, viii, 409-422.—R. Mead:
Medicina sacra (Lond., 1749).

Journalism (Medical): Hef. Handb. Med. Sc. (Stedman), 3. cd., N. Y., 191.1,

V, 706-712 (F. H. Garrison).—Union mod., Par., 1867, 3. s., ii, 151; 179;

193; 229; 474 (A. Chcreau).—Miinchen. mcd. Wchnschr., 1903, 1,

455-463 (K. Sudhoff).

Jurisprudence (Medical): Handb. d. gerichtl. Med. (Maschka), Tiibingen,
ISSl, i, 1-32 (V. Janowsky), with bibliography.

Kling's Evil: Monograph by Raymond Crawfurd, Oxford, 1911. Also: Proc.
Charaka Club, N. Y., 1906, ii, 58-71 (J. S. Billings).

Laboratories (Scientific): Johns Hopkins Hosp. Bull., Bait., 1896, vii. 19-24
(\V. H. Welch).

Laryngology and Rhinology (History of): Jonathan Wright's "History of

Laryngology and Rhinology" (2. ed., Phila., 1914) is the best account
in English, a very valuable and accurate work. The history by Gordon
Holmes (Med. Press & Circ, London, 1885) was translated into French
and German (1887). Paul Heymann's monographs in Handbuch d.

Laryngol. und Rhinol., Vienna, 1896, and in the Puschmann Handbuch
(19(35, iii, 573-600) are worthy of note. For history of laryngoscopy,
see Verneuil (Gaz. hebd. de med., Paris, 1863, x, 201-205) and Louis
Elsberg (Phila. Med. Times., 1873-4, iv, 129-134), who has also left

the best account of laryngology in America (Tr. Am. Laryngol. Ass.,

1879, St. Louis, 1882, i, 33-90. Chauveau's "Histoire des maladies du
pharynx" (1901-6) is an exhaustive work in five volumes. The history

of rhinology by Karl Kassel (Wtirzb., 1914- ) is a recent and reliable

work.

Libraries (Medical): Ref. Handb. Med. Sc. (Stedman), 3. ed., N. Y., 1915, v,

901-910 (F. H. Garrison).—E. Edwards: Memoirs of Libraries, 2 v.,

London, 1859.—J. W. Clark: The Care of Books, Cambridge, 1909,—J. W. Farlow: History of the Boston Medical Library, Norwood,
Mass., 1918.—Bull. M. Library Ass., Bait., 1918, viii, 41-50 (J. Ruh-
rah).

Magnetism: Deutsches Arch. f. Gesch. d. Med., Leipz., 1878, i, 320; 381 (W.
Waldmann).

Manuscripts (Medical): Daremberg: Notices et extracts (Paris. 1853).

—

.\rch. f. Gesch. d. Med., Leipz., 1908-9, ii, 1; 385 (P. Pansier).— /6m/.,

1909-10, iii, 273-303 (Sudhoff).—H. Diels: Abhandl. d. k. preuss.

Akad. d. Wissensch., Berl., 1905.

Massage: Handb. d. Gesch. d. Med., Jena, 190.3-5, iii, 327-340 (L. Ewer).
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Mechanotherapy: Janus, Anist., 1914, xix, 17S-240 (R. J. Cyriax).

Medieval Medicine: G. F. Fort: Mc<lieal Economy During the Middle* Ages,

New York, 1SS3.—E. Dupouy: Lc moycn ugc medical (Paris, ISSS).

—

Sir T. C. Allhutt: "Science and Medieval Thought" (Lond., 1901);

his "Historical Relations of Medicine and Sm-gery" (etc.) (Lond., 1905);

H. M. F(>rrari da Clrado: Une chaire de medecine au XV*^ siecle (Paris

tliesis No. '.V-i-i, 1.S99) and Allbutt's account of the same in Med. ('hron.,

Manchester, 19t«, 4. s., v, 1-15.—J. J. Walsh: "The Popes in Sc-ience"

(N. Y., 19()<S), and M. Neuburger: Geschichte der Medizin, Pagel-

Sudhoff, Berlin, 1915, 152-195, also: Proc. Roy. Soc. Med., Lond.,
191(>-17. X, sect. Hist. Med., 107-160, and numerous contributions of

Suflhoff in his Archiv. fiir Geschichte der Medizin, Leipzig, 1907-20,

Mexican Medicine: F. A. Flores: Historia de la medicina en Mexico (3 vols.,

Mexico, lSS(i-S).—Wien. med. Presse, 1905, xlvi, 1S97-1905 (M.
Neuburger).—Gac. med. de Mexico (1915), 1910, x, 3; 4()() (1916),
191S, xi, 210 (N. Leon).

Microscopy (Medical): Proc. Roy. Soc. Med., Lond., 1914-15, vii, Sect. Hist.

Med., 247-279 (C. Singer).—J. Roy. Micr. Soc, Lond., 1915, 317-340
(C. Singer).

MiUtary Medicine: The prolegomena to Hermann Frolich's "Militjirmedicin"

(Brunswick, 1<SS7) constitute the authoritative source for bibliograpliical

references up to 1S87, and his many essays on the subject should be
collected, bound and read. Gurlt's history of international and volun-
tary nursing in war-time (1873-9), his history of military surgery in

Prussia (1875), and the military portions of his history of surgery (1898)

are very important, as also J. S. Billings' reports on the American Army
hospitals and posts (Circulars No. 4 and 8, 1870-75), the Medical and
Surgical History of the War of the Rebellion (1870-88), Virchow's re-

view of the progress of military medicine (1874), A. A. Woodhull's
report upon the medical department of the British Army (1894),

A. von Coler's history of military surgery (1901) and the medical
histories of the Revolutionary, Mexican and Civil Wars by Louis C.
Duncan. The transportation and surgical treatment of the woimded
has been exhaustively handled by Cabanes in "Chirurgicns et blesses a
travers I'histoire" (Paris, 1918), with many historic illustrations.

For medico-military administration during the sixteenth to eighteenth

centuries, see: Ann. Med. History, N. ¥., 1917-18, i, 281-300 (C. L.

Heizmann). For bibliographies of campaigns by title, see Index
Catalogue, viii, 1055-1072 and 2. s., x, 500-517; also the bibliog-

raphies of Surgf>ry (Military).

Numismatics (Medical): J. C. W^. Mochsen: Beschreibung einer Berlinischen

Medaillen-Sainmlung (2 vols., Berl. & Leipz., 1773-17S1).—C. A.
Rudolphi: Index nmnismatum (Berl., 1823, with the emendations of

C. L. von l^uisberg, 1862-8).—H. Kluyskens: Des homm(>s celebres

[etc.] (2 vols., Gand, 1859).—E. Riippell in Numismat. Ztschr., Wien.,

1876, vi.—Pfeiffer & Ruland: Pestilentia in nummis (Tubingen, 1882).

—H. R. Storer in Am. .1. Numismatics, Boston, 1887-1912. pns.v'm.—
I

F. Parkes Weber: D(>ath in Art (3 ed., Lond., 1918).—Helen Farquhar:
Royal Charities, Lond.. 1919.

Nursing: H. Haeser: Geschichte christlicher Krankenj)flege und Pfleger-

schaften (Berlin, 18.57).—Marv A. Nutting & Lavinia L. Dock: "A
Historv of Nursing" (4 v., N. Y., 1907-12).—Arch. f. Gesch. d. Med.,
Leipz., 1914-15, viii, 147-164 (K. Bass).

Dbstetrics: Heinrich Fasbender's "Geschichte der Geburtshiilfe" (.lena, 1906)
is one of those extraordinarily exhaustive and accurate monographs such

. as only a (Jerinan scholar could ttun out, occupying 102S ])ages of closely

woven narrative, with full bibliographic data. It is the most valuable
reference work. Siebold's Geschichte (2. Aufi.. Tiibingcni, 1901-2), with
the supplements on the modern period by Rudolf Dohrn (1903) and on
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Aiiirricaii ohslcdics l)y .1, W liitrid^c WilliMins, is ihc most roadahlc.
>l:i\_\\cfiscliri(lcr's iii()ii«)^rai)li in tlic Pusclnnami 1 laiidhucli (lOO").
iii, S7S-<)")2) is ('xccUciit tor rcrci'ciicc- ])mi)()scs, Iv Iiificislcv's "l''raji-
incnfcr" (('oix-nliaficn, HKMl-T) is iiotcwortliy. W'ilkowski's llistoirc
(Ics accoucliciiH'iits (Paris, 1SS7) and liis various inoiionraplis on (lie

cultural aspects of prcfiiiancy and labor, tlic I'cnialc breast, etc., arc lull

of curious and annisiiij>; facts. A notable contribution on the f2;rapliic

side is Fclic(> La Torre's "L'utcro attraverso i secoli ((-astello, 1<.>17),

wliicii is n>i)lete with jjortraits, re])roductions of title-paf!;es and i)lates
from the earlier works and MSS., iiicludinfi all known i)icturcs of re-
cunib(>nt (/ntriilw, etc. iMifielniaiui's "Labor anionfz; Primitive Peo-
ples" (St. Louis, 1S,S2) is an anthroi)olofrical classic, and his historical
sketch in Hirst's System ol Obstetrics (ISSS, i, 17-()7) is very valuable.
Avelinfi's studies of iMi^dish Midwives (1W2) and of the Chamberlens
(1SS2), Injierslev on Koslin's Uosegarten (1902), Sinclair's life of
Sonunc^hveis (1909), R. A. Monpin's L'avortement provoqUe dans
I'antiquite (Paris diss. Ill, 191S), and W. H. Allport's study of the
seventeenth century HebammeTibiichcr are, all of thorn, fascinating
monofi;rai)hs showing the close relationshif) between obstetrics and the
cultural history of mankind. The history of obstetrics in Mexico hits
l)een ably and exhaustively treated in the volume of NicoLas Leon
(Mexico, 1910), with many uniciue illustrations.

Ophthalmology: Julius Hirschberg's (leschichte d(T Augenheilkunde in the
new edition of the CSraefe-Saemisch Hand})uch, passim, will, when com-
pleted, be the authoritative work for reading and referen(!e. It is a
wonderful monument of (ierman thorouglmess. The shorter histories
of August Hirsch (Graefe-Saemisch Handbuch, 1st ed., 1S77, vii, 235-
r>54), Pansier (in the Lagrange & Valude I<]ncyclopedie, 1903, i, 1-86),
Horstmann (Puschmann's Handbuch d. Gesch. d. Med., 1905, iii,

489-572) and fin English) that of T. H. Shastid in Am. Encvcl. &
Diet. Gphth. (Wood), Chicago, 1917, xi, 8524-8904, with supplement by
Edward Jackson in the literatm-e. Ibid., 8905-8925, are also valuable.
Special studies of worth are H. Magnus on the history of cataract
(Leipzig, 1876) and ancient ojihthalmology (Breslau, 1901), Victor
Deneffe on the Gallo-Roman oculists (Antwerp, 1896), Pansier (1901),
Emil Bock (1903), and K. K. Lundsgaard (Copenhagen, 1913) on the
history of spectacles, Mortimer Frank on representative ophthalmic
surgeons (Wood's System ot Ophth. Operat., Chicago, 1911, i, 17-41),
B. Laufer on optical lenses (Leiden, 1915), and Alvin A. Hubbell on
'|The Development of Ophthalmology in America" (Chicago, 1908).
See also: Japanese Medicine; Spectacles.

Opotherapy: Arch. f. Gesch. d. Med., Lcipz., 1910-11, iv, 138-156 (H.
Schelenz).

Orthopedics: J. K. Young: Manual and Atlas of Orthopedic Surgerv, Phila.,

1905, 1-14. Sir A. Keith: Menders of the Maimed, London, 1919.

Otology: Adam Politzer's Geschichte dor Ohrenheilkunde (v. i, Stuttgart, F.

Knke, 1907-13), now completed, is the authoritative and standard
work. Michael Sachs in Puschmann's Handbuch (1905, iii, 464-488)
gives a good shorter account.

Papal Physicians: P. Mandosius: ekarpov (etc.), Rome, 1784.—G. Narini:
Degli archiatri pontifici, 2 v. Rome, 1784. For history of the P.apal

phvsicians at Avignon (1308-1403), see .Janus, Amst., 1909, xiv, 405-
434 (P. Pansier).

Parasitology: Arch, de parasitol., Par.. 1908, xiii, 251; 1913, xv, 543 (L.

Moule).—Handb. d. Gesch. d. Med., Jena, 1903, ii, 648-665 (H. Vier-

ordt).—Paris thesis by H. Remignard (1902).

Pathology: The best modern historv is that of Hans Chiari in Puschmann's
Handbuch (1903, ii, 473-559). Earlier sketches, as cited by Chiari,

•were given by Morgagni (1761), Rayer (Paris thesis, 1815), Cruveilhicr
(Ann. de I'anat. et physiol. path., Paris, 1846, i), Eugene Boeckel (N.
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diet. (Ic mod. ct do cliir. i)r:it., Paris, ISfio, ii), and Rudolf Vircliow
(••Hmidort Jahrc Fatliulo^nc," Berlin, lS9o).

Pediatrics: Wolf liocher in Puschmann's Handhuch, !<)().'), iii, 982-1060.
Also: Handb. d. Kindorkrankheiton (Clorhardt), Tlibinson, 1877, i,

1-50 (C. Honnig).—Syst. Pcdiat. (Abt.), Phila., 1921 (F. II. Garrison).—
T. Kroner on Greek pediatrics (Jahrb. f. Kinderh., Leipz., 1870, \,

340; 1877, xi, 83; 236).—J. W. Troitzkv: Hippocrates als Kindcrarzt
(Arch. f. Kinderh., Stuttg., 1900, xxix, 228-247).—Sister Alary Rosaria:
The Nurse in CSreek Life, Boston, 1917.—The address of Abraiiain
Jacobi (Am. Med., Phila., 1904, viii, 795-805) and his history of

American pediatrics in Arch. f. Kinderh., iStuttg., 1913 (Baginskv-
Festschrift), 413-426.

Percussion and Auscultation: Handb. d. Gesch. d. Med., Jena, 1903, ii, 604-
611 (H. A'ierordt).-Arch. f. Gesch. d. Med., Leipz., 1907-8, i, 329;
403 (B. Xoltenius).— /ftiVi., 1910-11, iv, 43-78 (E. Ebstein).

Persian Medicine: A. M. Fonahn: "Zur Quellenkunde der persischf»n Medi-
zin" (Leipzig, 1910).—Ann. Med. History, N. Y., 1919-20, n, 8-13
(W. A. Jayne).

Pest: G. Sticker: Die Pest (Giessen, 1908, 1. Th., 1-478).—F. A. Gasquet:
The Black Death, 1893.

Pharmacy: Hermann Schelenz's Geschichte der Pharmacie (Berlin, 1904) and
A. C. Wootton's "Chronicles of Pharmacy" (London, 1910) are the
best works for reading and reference. Adrien Philippe's "Histoire des
apothicaires" (Paris, 1853), enlarged and translated into German by
Hermann Ludwig (2. Auft., Jena, 1859) is an earlier work, of solid

character, on the history of druggi.sts. Herman Peters' "Aus pharnia-
zeutischer Vorzeit in Bild und Wort'' (2 vols., Berhn, 1889-91) takes
up the cultural side of the subject, with many interesting pictures. The
fragment of J. Berendes (1898), his tran.slation of Dioscorides and the
Histoire de la pharmacie of L. Andre-Pointier (Paris, 1900) may be
consulted. An excellent history of American pharmacy by Edward
Kremers has recently appeared in Am. Druggist, N. Y., 1920, Ixviii,

No. 3, 9; No. 4, 9; No. 5, 13. The studies by David L Macht in Bull.
Johns Hopkins Hosp., Bait. See, also. Drugs.

Physiology: The most readable work on this subject in English is Sir Micha(>l
Foster's "Lectures on the History of Physiology" sixteenth to eighteenth
centuries, Cambridge, 1901), which is based upon original research and
full of atmosphere and color. John Call Dalton's "Doctrines of the Cir-
culation" (Phihidelphia, 1884), Wilham Marcet's "History of Respira-
tion in Man" (London, 1897), Max Neuburger on the development of
experimental physiology of the brain and spinal cord before the time of
Mourens (Stuttgart, 1897), and William Stirling's "Some Apostles of
Physiology" (London, 1902) are works of a similar character. Stirling's
work is a beautiful folio, filled with fine pictures of the great masters,
and, like Foster's book, insiiired with enthusiasm. Heinrich Boruttau's
"Geschichte" (Puschmann's Handbuch, 1903, ii, 327-456) and John
C. Cardwell's "Development of Animal Physiology" (Med. Library &
Histor. Jour., New York, 1904-6, ii-iv, pasdm) may be consulted" for
the whole subject in its bibliographical relations. See, also, Natur(\
Lond., 1896, hv, 580; 600: 1897, Ivi, 435 (Sir M. Foster).

Poets (Medical): T. Bartholinus: De m(>dicis poetis, Copenhagen, 1669.—
Janus, Bre.sl., 1847. ii, 772-812 (O. Seidenschnur). Diet, encycl. d. sc.

rned. (Dechambre), Par., 1877, 2. s., v, 71.5-727 (A. Chereau).—
C. L. Dana: Poetry and the Doctors, Woodstock, Vt., 1918.—Ann.
Med. History, N. Y*^., 1919-20, ii, 213-227 (J. Foote).

Prognosis: Wien. med. Presse. 1907, xlviii, 1-7 (M. NeuiMirg(>r).—Arch. f.

G(>sch. d. Naturw., vi, 163-178 (T. Meyer-Steineg).

Psychiatry: The subject has been almost entirely in the hands of German
writers. Heinrich Laehr, to begin with, has made a c()m])lete history of

psychiatry in the form of a calendar, now in its fourth edition (Berlin,

57
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1S03), and is the author nf an uiisurpassahlc hihliojirapliy of the litora-

tunM>f psychiatry, ncurolofiy and i)sycli()l()fj;y from llf)*.! to 1790 (licrlin,

19(H)). .1. H. Kri('(h-('icli pul)lishc<l a history in ls;i() whicli is hcinn
transhiti'il hy Sniitli Ely .Icllill't" (l<tl()-lC>). For short histories of psy-
chiatry, sec tlic text-hooks of llcinroth (181S), von Kcuchtcrslcbcn
(ISl.")), Flcinniiiifi (1S.")<»), Lcidcsdorf (ISG.')), von KralTt-l'lhinfi; (1S79,

orStl\cd., 190;i) and Schiilc (1S7S). Also: S. Ixoriifcid in I'uschinann's
Handhucli (190'), iii, (1()1-72S) and Th. Kirchhoif on tlic history of
(icrnian ijsychiatry (Hcrlin, 1S9()).

—

Oito Alijnkcnioilcr's liistory of

psychiatry in Hannover (Halle, 1903), his studies of ( iernian psychiatry
in the eijihteenth (1902) and early nineteenth centuries (1905), and his

book on the satirical and humorous asi)ects of tlu^ subject (19()()) are

oi great cultural value. See, also, E. Kraepelin: Hundert Jahre
P.sychiatrie Ztschr. f. d. ges. Neurol., Berl., 1917-lS, xxxviii, 161-275.

Psychoanalysis: S. Freud: History (Nerv. & Ment. Dis. Monogr. Ser., No.
25 I, New York, 1916.

Quackery: H. Magnus: "Das Kurpfuscherthum" (etc.) (Breslau, 1903).

—

Brit. M. J., Lond., 1911, i, 1250-1263.

Quarantine: .Johns Hopkins Ho-sj). Bull., Bait., 1914, xxv, 80-86 (W. W.
Ford I.

Roman Medicine: .\. M. Birkliolz: Cicero medicus (Leipzig, 1806).—G. Ritter
von Hittershain: Die Heilkiinstler des alten Boms (Berlin, 1875).

—

Th. Mever: (leschichte des romischen Aerztestandes (Kiel, 1907).

—

Handb/d. Gesch. d. Med. (Pusehmann), Jena, 1901-2, i, 403-414
(1. Bloch).—Brit. Med. .Jour., Lond., 1909, ii, 1449; 1515; 1598 (Sir

T. C. AJlbutt).—Prosper Meniere (18.58) and Edmond Dupouy (1885)
on medicine in the Latin poets.—M. Meyer: Theodorus Pri-scianus,

.Jena, 1909.—W. Schonack: Scribonius Largus, Jena, 1912.—A. Sollner:

Vitruvius (Jena med.-hist. Beitr., 1913, Heft 4).

Russian Medicine: W. M. von Richter: Geschichte der Medicin in Rus.sland,

3 v., Moscow, 181.3-17.—Janus, Amst., 1901, vi, 430; 475: 1906, xi,

314: 1912, xvii, 485 (F. Herrmann).—7&zrf., 1902, vii, 352; 404; .568;

635 (M. Lachtin).—Lancet, Lond., 1897, ii, 34.3-374.

Saints fMedical) : L. Deubner: Kosmas und Damian (Leipzig & Berlin, 1907).
—Bristol M.-Chir. J., 1912, xxx, 289-294 (R. Fletcher).

Salerno (School of): Collectio Salernitana (S. De Renzi), 5 v., Naples, 18.52-

• 9.—P. Giacosa, Magistri Salernitani (etc.), Turin, 1901.—H. E. Han-
derson: The School of Salernum, N. Y., 1883.—Med. Chron., Man-
chester. 1904-5, 4. s., viii, 67-93, 1 pi. (W. Stirling). Arch. f. Gesch.
d. Med., Leipz., 1913-14, vii, 360; 1914-15, viii, 292; 3.52: 1915-16,
ix. 221: 1916-17, x, 91: 1919-20, xii, 149 (K. SudhofT).

Scandinavian Medicine: Janus, Amst., 1907, xii, 665: 1909, 72 passim (F.

(iron).—S. Laache: Norsk Medicin i hundrede Aar (I\ristiania, 1911).

Schematic Eye: Janus, Am.st., 1909, xiv, 43.5-456 (E. Pergens).

Science: Rudolf Eisler: "Geschichte der Wissenschatten" (Leipz., 1906).

—

F. Dannemann: Die Naturwissenschaften, 2 v., Leipzig, 1910.

—

Studies in the History and Method of Science, ed. C. Singer, Oxford,
1917.—Mso, the briefer histories of W. T. Sedgwick & H. W. Tyler
("Boston, 1917).—Bibliography by Aksel Josephson (John Crerar
Library, Chicago, 1911).

Shakespeare (Medicine in): J. C. Bucknill: The Medical Knowledge of

Shakespeare (London, I860).—T. E. Thiselton-Dyer : Folk-lore of

Shakespeare (London, 1883).—J. Moyes: "Medicine & Kindred Arts"
(etc.) (Glasgow, 1896).—Canada Lancet, Toronto, 1919, Iii, .546-574

(Sir St. Clair Thomson).

Spectacles: D. M. Manni: Degli occhiali da naso [etc.], Florence, 1738.

—

P. Pansier: "Histoire des lunettes" (Paris, 1901).—E. Bock: "Die
Brille und ihre Geschichte" (Wien, 1903).—Ber. ii. d. Versamml. d.

ophth. Gesellsch., 1912, Wiesb., 1913, xxxix, 419-451 (R. Greeff).—
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Ztschr. f. ophtal. Optik, Borl., 191:^-14, i, -IG: 1916, iv, 142: 1917,
V, 42; 65: 191S. vi, 1; 3(); 97 (R. (inn-iT). Ibid., 1917, v, !;.;«; 78
(M. von Rohr).

Surgery: For jirchistorio surgery the essays of II. Tillinanns (1S88), R. Leh-
inanu-Xitsche (1896-8), G. Buschan (1902), and K. Jagor (1907).
Robert Fletcher on prehistoric trephining (Washington, 1882) and
Lucas-Chanipionnicre: Les origines de hi trepanation (Paris, 1912).

—

Up to the end of the sixteenth century Gurlt's Clesciiichte der ('hirurgie

(1898) and Malgaigne's Histoire de chirurgie (1840) are tlie authorita-
tive" sources, the former unrivalled for accuracy, and containing many
interesting j)lates of surgical instruments. See also, Friedrich Helfreich
in Puschniann's Handbuch (v. iii, 1-306), a valuable source of reference.

Karl SudhofT's splendid volumes on medieval surgery (Stud. z. Gesch.
d. Med. (Puschmann Stiftung), Leipz., 1914-18, Heft 10-12) open
up a vast amount of new material on horoscopic surgery, unprinted
texts of the older writers, history of instrumentation, etc., with many
wonderful pictures from the MSS. Kurt Sprengel's "Geschichte"
(Halle, 1805-19) gives histories of the different operations. George J.

Fisher's essay (Internat. Encycl. Surg. (Ashhurst), N. Y., 1886, vi,

1146-1202) gives a very accurate and full account of the earlier writers

up to the eighteenth century. The best history of the whole subject
of surgery in English is that of John S. Billings, forming the intro-

ductory chapter to Dennis's System of Surgery (New York, 1895, i,

1-1 44) . It is not only wonderfully accurate in respect of facts and dates,

but imbued with a genuinely critical spirit. In the same class are Sir

A\"illiam Fergusson's "Lectures" of 1867, and the important monograph
of Sir Clifford Allbutt on "The Historical Relations of Medicine and
Surgery to the End of the Sixteenth Century," the best history of medi-
eval surgery in English. See also Zeis's history of plastic surgery

(Leipzig, 1863), Cieorge Fischer on the cultural aspects of eighteenth
century surgery (Chirurgie vor 100 Jahren, 1876, and translated into

English by Carl H. von Klein in J. Am. M. Ass., Chicago, 1897, xxviii,

308-1898, XXX, 211, passim. J. S. Milne (Oxford, 1897) and Th. Meyer-
Steineg (Jena, 1912) on surgical instruments, and the excellent article

by Charles Creighton in Encycl. Britan., 11 ed., Cambridge;, 1911,

xxvi, 125-129. English surgery is ably specialized in John Flint

South's Memorials of the Craft of Surgery in England (1886), Sidney
Young's Annals of the Barber-Surgeons of London (1890), and the

interesting monographs of D'Arcy Power. German surger}^ may be
studied in Rohlfs' "Die chirurgischen Klas.siker Deutschlands"
(Leipzig, 1883-5), in Georg Fischer (1876), H. Tillmann's "Hundert
Jahre Chirurgie" (1898) and Ernst Becker's essay on old-time Hildes-

heimer surgeons (1902). American surgery up to 1876 is exhaustively

treated by Sanuiel D. Gross in Am. Jour. Med. Sc, Phila., 1876, n. s.,

Ixxi, 431-484. The essays of James Evelyn Pilcher (Jour. Am. Med.
Assoc, 1890, xiv, suppl. No. 18, 629-636) and Frederick S. Dennis
(Med. Ree., N. Y., 1902, xlii, 637-648) are also valuable for reference.

Symbolism (Medical): T. S. Sozinskey: Medical Symbolism (Phila., 1891).

—

H. Bayley: The Lost Language of Symbolism, 2 vols. (Lond., 1912).

Technics: F. M. Feldhaus: Die Technik der Vorzeit (Leipz. & Berl., 1914).—
L. Darmstaedter: Handbuch zur Geschichte der Naturwissenschaften
(Berl., 1908).

Test-types: .lanus, Amst., 1905, x, 419; 1906, xi, 360 (E. Pergens).

Therapeutics: R. Lepine: La therapeutique sous les premiers C&ars (Paris,

1.S90).—J. Petersen: Hauptmomente in der geschichthchen Entwick-
limg der medicinischen Therapie (Kopenhagen, 1877).—E. J. Waring:
Bibliotheca therapeutic-i (London, 1878).—Ch. Fiessinger: La thera-

peutique des vieux maitres (Paris, 1897).

Fheriac: Janus. Amst., 1911, xvi, 371; 457 (C. E. Daniels).—Johns Hopkins
Hosp. Bull., Bait., 1915, xxvi, 222-226 (G. W. Corner).—BuU. See.

d'hist. de pharm., Par., mars, 1920 (E. W^ickensheimer),
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Thermometry: H. C. Hnltoii: I'Aolutioii of the tliciiiioinctcr" (Kastoii. I'a.,

11)00).—F. liurcklianlt : '•Ziir ("icscliiclitc dcs 'I'licniioinctcrs" (liasci'

1902).—Mitt, z, (Icscli. ,i. iMcl. 11. (1. Naturw.. Haiiil). A: Lcii)zin, lUO'i'

i, T); 57; 14;i; 2S2 (K. W olilwilli.—Zt.schr. f. \A\\s. u. diat. 'riicrap
'

Lcipz., 1901-12, V, ;iSS-.U);} (('. !•;. Daniel.s). l.ancct, Loud., iSKi i

17:5; -JSl; ;};iS; -irA); 49.5 (CI. Sini.s \\oo(ihcad and P. C. Xanicr-Joncs)!

Theurgic Therapy: Ad. Franz: Die kirchlichen Benediktiont'ii iin Miftolalter,
2 V. (Kn'il)ur>: i. H., 1909).

Thibetan Medicine: II. Laufcr: "Bi'ltriit;!' zur Kciiiitiiis dcr lil)('ti>clH'ii Mcdi-
cin" (Leipz., 1900).

Transfusion: G. W. Crile, lla-niorrhagc and Tran.sfu.sion, N. Y., 1909, 151-158.

Tuberculosis: A. Prodcihl: Zur (lo.schichte dor Tuborkulo.sc (Hamburg;, 1SS8).

Urology (History of): The nionofiraj)!! by E. Dcsnos in Encycl. frang. d'urol.,

Par., 1911, i, 1-294, distances every other publication on this theme.
It is very exhaustive and its many interestiufr illustnitions include rare
illuminatcil pictures from old MS. never belore reproduced. See, also:

C. Vi(41ard: L'urologie et les m<Sdecins urologicjues (Paris; 190:^).

—

Ztsehr. f. Ileilk., Berl., 1894, xv, ,53-74 (J. Neumann).—Zt.schr. f.

Urol., Leipz., 1915, ix. 201; 241; 2S1 (E. Eb.-<tein).—Bull. .Johns Hop-
kins Hosp., Bait., 1916, x.xvii, -.VIT-mi (H. H. Young).

Variolation: Johns Hopkins Hosp. Bull., Bait., imii, xxiv, 09-83 (A. C.
Klcbs).—Also his: Die Variolation im LSten Jahrhundcrt (Gie,s.sen,

1914).

Veterinary Medicine: L. Moule: Hi.stoire de la mcd(>cinc veterinaire, Paris,
1891-191 1.—H. Neffgen: Das Yeteriniir-Papyrus von Kahun, Berl.,
1904.—C. P. Lyman: "A historv of veterinarv medicine" (etc.)

(Cambridge, Mass., 1898).—Bull. Hoc. centr. de m^d. vet., Par., 1890,
7. .s., vii, 519, passim.—Sir F. Smith: The early history of veterinary
literature, v. 1. [to 1700], Lond., 1919.

"Witchcraft: J. Weyer: Histoires, disputes et discours, 2 v., Paris, 1885.

—

Fac. de med. de Par.. Confer, histor., 1866, 383-443 (Axenfeld).—Arch.
Neurol. & Psychiat., Chicago, 1920. iii, 46.5-4S4 (C. A. Potts).

Women in Medicine: H. Schelenz: "Frauen im Reiche Aeskulaps, Leipz.,
1900.—M. Lipinski: Histoire des femmes medecins, Paris diss., 1900.

Zoology: Bibliography of Zoology by .1. V. Cams and W. Engelmann (Leipzig,
1861).—V. Cams: Geschichte der Zoologie, 18.53.
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\Abbo, Ernst, 425

Abbe, Robert, 647, 697, 762'NAlbee, Fred H., 756

Abbott, Edville G., 756

Abbott, Maude E., 455, 688,
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Al)doIIatif, 121

Abel, John Jacob, 25, 707, 790,

862, 866

Abel, Niels H., 866

Abelous, J.-Emile, 7.32

Abernethy, John, 356-357

Abt, Isaac Arthur, 087

.\bu Mansur, 123

Achillini, Alessandro, 209 N
Afkermann, J. C. G., 385
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Chapin, Henry Dwight, 687

Chapman, Nathaniel, 467, 808

Charcot, .Jean-Martin, 43, .53,
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Chelius, Max .Joseph, 518, 527
Chepovalnikoff, Nikolai Pe-

trovich, 592

Ch^reau, Aehille, 414, 717, 894

Cheselden, William, 338, 350-

351, 401, 411

Chessher, Robert, 518

Chevallier, .lean-Baptiste-Al-

phonse, 711

Chevreul, Michel-Eugtoe, 505

Cheyne, George, 384, 689

Cheyne, .Jolm, 437-438, 061

Chiari, Hans, 89(i

von Chiari, Ottokar, 662

Chievitz, I. H., 887

Chinehon, Countess of, 292

Chiron, 78

Chisehin, Sergiei E., 592

Chittenden, Russell Henrj-,

589

Chodowiecki, Daniel, 398

Chomel, A.-F., 427, 428, 618

Chopart, Francois, 349

Choulant, Ludwig, 193, 217,

248, 323, 339, .341, 343, 556,

716, 718, 719, 770

Chovet, Abraham, 871

Christie, Arthur C, 754

Christison, .S'?> Robert, 402,

706, 714

Chureh, Benjamin, 391

Churchill, Fleetwood, 652

Chutro, Pedro, S14

Cicero, 107

Citois, Francois, 272

Civiale, .Jean, 526

Clarendon, Earl of, 272, 370

Clark, Alonzo, 466, 783

Clark, Sir .lames, 446

Clarke, .John, .556, 689

Clau.sius, R. .J. E., 4.52, 572

Clay, Charles, .543

Clayton, .John, 390

Cleghorn, George, 386
Cleland, Archibald, 361

Clement, .Julien, 298, .343

Clement VII, Pope, 92

Clement XI, Pope, 215

Clemow, Frank G., 619, 717

Clermont, Charles, 273

Cleyer, .Andreas, 67

Clift, William, 364, 473

Cloetta, Arnold, 600
Cloquet, Hippolyte, 662

Cloquet, .Jules-Germain, 469

Clou^ton, Sir Thomas Smith,

701

Clowes, William, 221, 232

Clusius, Carolus, 212

Cobbold, Thomas Spencer, 627

Cober, Tobias, 271, 814
Codman,,Ernest A., 756
Codronchi, Battista, 310
Coga, Arthur, 267

Cogswell Mason Fitch, .537

Cohn, I'erdinaiid, 483, 619,

623

Cohn, Hermann I>udwig, 660,

711

Cohnheim, Julius, 591, 614,

616-617, 623, 631

Coindet, Charles, 505

Coit, Henry Leber, 688
Colbert, Jean-Baptiste, 282,

309

Colden, Cadwallader, 390

Cole. Rufus, 813

Cole, T., 519

von Coler, Alwiri, 895

Coleridge, Samuel Taylor, 43,

240, 324

Coley, William B., 647

de Coligny, Gaspard, 235

Colles, Abraham, 512

CoUijn, Isaac, 893

Collins, .Joseph, 690, 692

Collins, Wilkie, 776

Colombier, Jean, 375

Colombo, Malteo Realdo, 212,

216-217, 243, 244

Colonna, Fabio, 226

Colot, Germain, 774

Combe, A., 667

Comby, Jules, 667

Comenius, Amos, 314

Comparotti, Andrea, 361

Comrie, John Dixon, 52, 717,

863.

de Condorcet, J.-A.-N., 714

Congreve, William, 288

Coningsby, Sir Thomas, 296

Conklin, Edward G., 567

Conolly, .John, 434, 699, 795

Conrad von Megenburg, 193

Conring, Hermann, 285

Constantinus Africanus, 119,

138-139

Cook, George Wythe, 891

Cooper, Sir Astley Fasten,

509-511, .537, 663, 711

Cooper, Samuel, 518

Copernicus, Nicolaus, 185, 229

Copho, 140, 1.50

Copinger, Walter Arthur, 719,

893

Copland, James, 446, 718

Copland, Robert, 233

Corbyn, Frederick, 447

Cordell, Eugene F., 405, 688.

717

Cordus, Euricius, 225, 238

Cordus, Valerius, 223. 224
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CorlifU, AuKu^to, 717

Cornsirius, Junii.x, !)U

Cornaro, l.iiiKi. 228

Corni-lius Acrippn, 185

Cornil, Victor, (ilS, (U)l, 790

CorniiiK. .laiiu's Leonard, 755

Corriulo, AiiBiistin, 279

Corrmli, Alfonso, 716

Corrons, Carl, 724

Corriijan, Sir Dominic John,

440

Corsini, Andrea, 717

Cortoz, Hernando, 308

Corti, Alfonso, 489, 562

Corvisart, Jean- Nicolas, 363,

433, 778

Corvisart, Liicien, 591

Coschwitz, Georg Daniel, 322

Coste, Jean-Francois, 390

Cottle, Wyndhani, 703

Cotugno, Donienico, 333, 338

Councilman, William T., 683,

741, 743

Cowdry, Edmund V., 67, 68,

69

Cowper, William, 247, 248,

338

Coxe, John Redman, 389, 422

Crabbe, George, 400

Craig, Charles F., 628, 741,

753

Cranach, Lucas, 212, 237

Crashaw, Richard, 267

Crato von Kraftheim, Johann,

202

Crawfurd, Raymond, 289-290

Cred^, Benno, 345, 708

Cred^, Carl Siegmund Franz,

654

Creighton, Charles, 715

Crespi, Benedetto, 136

Creve, Carl Caspar, 653

Crile, George Washington, 42,

578, 734, 755, 761, 813, 814

Crisaphis, 699

Croll, Oswald, 202

Cromwell, Oliver, 286

Crookshank, Francis Graham,
180, 201, 239, 270, 311, 421,

748, 749

Crosby, Dixi, 538

Crowe, .Samuel James, 707

Cruikshank, William Cumber-
land, 331-332

Crusell, Gustav, 708

Cruveilhier, Jean, 469

Cruz, Oswaldo Gongalvez, 767

Crjer, Matthew H., 663

Cuignet, Ferdinand, 660

Cullen, Thomas S., 651

Cullen, William, 318-319,

368-369

Culpeper, Nicholas, 271, 291

Cuming, Kalph, 518, .538

Cumming, William, 6.56

Cunningham, Daniel John,

Curling, Thomas Blizard, 408,

681

Carrie, James, 366

Curric, William, 390

Curtis, John G., 89, 93, 243-

244, 715

Curzio, Carlo, 384

Cusanus, Cardirinl, 258

Gushing, Harvey, .578, 591,

643, 733, 760, 761-762, 755,

773, 814, 865

Cushny, Arthur Robertson,

704, 706, 735, 790

Cutter, Ephraim, 651, 661

Cuvier, Georges, 472-473

Cuyer, Edouard, 556

von Cyon, Elie, 600

Czermak, Johann Nepomuk,
459, 490, 661

Czerny, Adalbert, 673, 674

Czerny, Vincenz, 638, 6.50, 762

Daqa Chacon, Dionisio, 222

Da^a de Valdes, Benito, 178

Da Costa, Jacob M., 682, 684-

685, 781

Dakin, Henry D., 812

Dalby, Sir William B., 662

Dalgarno, George, 279

Dalton, John, 3.58, 425

Dalton, John Call, 555, 582,

612,715

Dana, Charles Loomis, 697,

790, 897

Dance, J. B. H., 689

Daremberg, Charles-Victor,

78, 79, 85, 92, 102, 105, 106,

112, 717

Darling, Samuel T., 743

Darrier, Jean, 703

Darwin, Charles Robert, 37,

199, ,341, 549-550, .569, 691,

724, 723, 872

Darwin, Erasmus, 341

Davaine, Casimir, 619, 627,

741

Davenport, Charles B., 555,

714, 728

David, Jean-Pi6rre, 349, 351

Davidge, John B., .537

Davidson, Andrew, 619, 717

Daviel, Jacques, 100, 358

Davis, Nathan Smith, 685,

782, 806

Davy, .Sir Humphr>-, 326, 540,

711

DiadrKk, William Henry, 53S

De,>, John, 202

Defoe, Daniel, 310

Degas, H.-(;.-E., 774

De (lii)vanni, Achille, 677

Deiters, Otto F. C, 562

D6j6rine, Joseph-Jules, 699

Dekker, Frederik, 272, 333

Delafield, Francis, 618

Delagenit^re, Henri, 814

Delamare, \'., 719

Delamarre, Georges, 693

Delano, Jane B., 795

Delavan, A. Br\son, 661

Delorme, Edmond, 642

Demoeedes, 84

Democritus, 83, 97

Dennefeld, Ludwig, 55

Dennett, W. S., 661

Denys, J., 627

De (^uincey, Thomas, 351

Dercuni, Francis Xavier, 696

De Renzi, Salvatore, 139, 717,

898

De Roald^s, Arthur Washing-

ton, 688

Desault, Pierre-Joseph, 349,

534

Descartes, Ren^, 255, 256, 259

Deschamps, Jacques-Louis,

fits, 662

,

Desmarres, Louis-Auguste,

656

Desnos, Ernest, 900

Despars, Jacques, 1.59

Dettweiler, Peter, 793

van Deventer, Hendrik, 278,

279

de Vries, Hugo, 550, 569,' 724

Dewees, William Potts, 652

Dew-Smith, A. G., 604

Deynian, Johan, 284

Diaz de Isla, 182

Dibdin, William J., 801

Dickens, Charles, 37, 39, 775,

800

Dickinson, Richard, 398

Dickinson, William Howship,

579

Dickinson, W. L., 606

Dickson, Samuel Henry, 466,

782

Didama, Henry D., 783

Diday, Paul, 666

Diderot, Denis, 360

DiefTenbach, Johann Fried-

rich, 528-529, .545, 656

Diels, Hermann, 94, 716, 892,

894

Diemerbroek, Isbrand, 271

Dietl, Josef, 4.50, 455-456

Dietz, Friedrich Reinhold, 102
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Diculafoy, CioorKes, 665-666

I)ij;l)y, Sir Kcnclin, 33, 34,

27i», 288-289, 307

Digges, Sir Dudley, 306

Diinsdale, Thomas, 407

Diodorus Siciilus, 50, 51, 84

Dioni.s, Pierre, 338, 348

nioscoridos, 100-101, 224, 540

Dittinar, Carl, 000

Dix, Dorothea Lynde, 795

Dixon, Samuel Gibson, 801

Dobson, Matthew, 383

Dochez, Alphonse Raymond,
SI3

Dock, George, 389, 688, 863,

865, 867

Doek, Lavinia L., 715, 795

Dijderlein, Albert, 655

Dodge, Raymond, 700

Dodoens, Rembert, 225

Doering, Michael, 311

Doerr, Riehard, 750

Dogiel, Jan, 600

Dohrn, Anton, 568, 790

Dolci, Carlo, 238

Dolet, Etienne, 146

l)')linsky, Ivan Lukich, 592

I )i>l!y, Sarah Adamson, 791

Dominici, Henri, 708

Donatello, 209

Donders, Frans Cornelis, 658-

6StJ, 661

'li'Dondi, Giacomo, 157

l)'irm6, Alexandre, 469, 562,

741

I )i)rmolo, 137

Dinovan, Charles, 743

I

Doran, Alban H. G., 347

D.irfler, Carl, 762

Dorland, W. A. N., 719

|Dorsey, John Syng, 534, 535,

537

n.>rveaux, Paul, 226

I ). -u, Gerard, 303, 304, 305, 312

I) lUglas, James, 338
I) i.uglas, John, 351

D'.uglass, William, 389, 390

D.iver, Thomas, 408

'Doyon, Eugdne, 755, 760

IDragendorfT, Georg, 714

Drake, Daniel, 464-466, 475

Orebbel, Cornelius, 202, 258,

287

Orechsel, Edmund, 611

)reser, Hermann, 70S

)rieseh, Hans, 93, 106, 569,

570, 571, 729

)rown, Thomas Messenger,

801

^ryander. See Eiehmann.
)ryden, John, 241, 246, 288,

;
295

DuHiic, Alexander, (itiO, 661

Dubini, Angelo, 627, 677, 689,

741

Du Bois, Delafield, 595

Dubois, Eugene, 46, 555

Du Bois, Eugene F., 593, 595

Dubois, JaoQues. See Sylvius.

Dubois, Paul [1795-18711, 652

Dubois, Paul, 709

Duchenne, G.-B.-A., of Bou-

logne, 550, 690-692

Duckworth, Sir Dyce, 370

Ducrey, Auguste, 627

Dudley, Benjamin Winslow,

539

Dugdale, R. L., 727

Duhring, Louis A., 703

Diihrssen, Alfred, 650

Dujardin, F^lix, 482

Dumas, Jean-Baptiste, 505,

586

Dumoutier, Joseph, 667

Dun, Sir Patrick, 411

Dunant, Henri, 374, 810

Dunbar, William P.. 802

Duncan, Andrew, sr., 790

Duncan, Louis C, 895

Dunglison, Robley, 466-467,

715, 718, 868

Dunham, E. K., 813

Dunstan, Wyndham R., 703

Dupouy, Edmond, 107, 717

Dupu.vtren, Guillaume, 290,

520-522, 525, 540, 554

Duran, Carolus, 775

Durer, Albrecht, 210, 237

Dus<ie, 347

Dutrochet, Henri, 504

Dutton, Joseph Everett, 743,

755

Duval, Mathias, 556

Duverney, Joseph-Guichard,

247, 338

Dwight, Thomas, 789

Dyer, Ezra, 656, 661

Dyer, Isadore, 688

Dziatzko, Karl, 157

Dzondi, 528

Earle, Plint, 796

Eastman, Joseph Rilus, 650

Eberle, Johann, 586, 782

Ebers, Georg, 49

Eberth. Carl Joseph, 627

Ebstein, Erich, 121, 272, 332,

364, 451, 504, 506, 572, 699,

900

Ebstein. Wilhelm, 63, 689

Echegaray, Jos^-, 77.5

Eck, Nikolai Vladimirovich,

596, 762

lOckhard, Carl, 489

Edebohls, George -Michael,

647, 650

Eder, Johann Ileinrich, 385
Edi.son, Thomas, 708

Edward IV, 234

Edward VII, 644

Egar, David, 196

Ehlers, Edward, 179

Ehrlich, F., 611

Ehrlich, Paul, 184, .562, 632,

725, 736, 746-748, 750

Ehrmann, Charle.s-Henri, 662

Eiuhmaan, Johann, 204, 208

Einhora, Alfred, 708

Einhorn, Max, 686, ti88

Einthoven, Willem, 735

von Eiselsberg, Anton, 733,

760

Eisenberg, P., 627

Eisendrath, Daniel N., 5.56

Eisenmann, Georg Heinrich,

338

Eisenmann, Gustav, 652

Eliot, Charles William, 68,

783, 816

Eliot, George, 776

Elizabeth, Queen, 230, 2;',1

Ella, Samuel, 27

Elliot, Robert Henr.\-, 765-766

Elliotson, John, 448-449

Ellis, Havelock, 693, 738

Elmassian, M., 742

Eloy, N.-F.-J., 869

Elsberg, Louis, 662

Elsholtz, Johann Sigisnumd,

249, 273

Eisner, Henrj' Leopold, 685-

686

Emerson, Charles P., 683

Emerson, Ralph Waldo, 315,

632, 728, 785

Emmett, Thomas .\ddis, 547

Empedoclcs, 80-81

Engelmann, George .lulius, 30,

896

Engelmann, Theodor VV'ilhelm,

57(), 605

de ri^pe^, Charles-Michel,

abhe, 361

Eppinger, Hans, 676, 734

Erasistratus, 94, 95

Erb, Wilhelm Heinrich, 429,

691, 694-695, 70S

Er.skine, Robert, 413

Erxleben, Dorothea Chris-

tiana, 794

Escherich, Theodor, 627, 673

E.^^daile, .lames, 449

d'Eslon, Charles, 382

von Esmarch. Friedrich, 639

Esquirol, J.-E.-D., 434, 795
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Estabrook, A. N., 727

Esti.-nno. Charles, 218

Estii-nnc, H«»nri, '2'2'2

d«' l''.strmla, .luan, Ditqite, 677

Euh'nlnirK, lliTinaiui, 711

Eiiscbius, 114

Eustachi, Bart<il(>iniiu-i>, 215-

216, 22J

Evans, Sir Arthur, 71-7:?

Evans, Gritlitli, 742

Evans, .Sir .John, o5o

Eve, Paul Fitzsininions, .^39

Ewald, Carl Anton, 676

Ewald, .Julius Richard, 582,

(503

E.xner, Sifimund, i>H:i

van Eyck, Jan, 17.5, 17S

Eycleshynier, Albert C, 5o6

Eysell, Adolph, 603

Eysenbarth, Dr., 411

Fabiola, 168

Fabius Calvius, 02

Fabricius ab Aquapendente,

Hieronymus, 217

Fabricius Hildanus. See Fa-

bry von Hilden.

FabPi' von Hilden, Wilhelm,

275-276, 2S8, 302

Faget, Jean-Charles, 688

Fagge, Charles Hilt on, 679-680

Fagon, Guy-Cre.scent, 298

Fahrenheit, Gabriel Daniel,

320

Faleueci, Xieollo, 1.58

Falguiere, Alexandre, 77.5

Falloppio, Gabriele, 212, 217

Fa! ret, Jean-Pierre, 434, 702

Falta, Wilhelm, .59.5, 676, 734

Farina, Guide, 642

Farlow, John \V., 721, 894

Farquhar, George, 404

Farquhar, Helen, 290, 895

Farr, Samuel, 38.5

Farr, William, 713-714, 801,

868

Fasbender, Heinrifh, 895

Fatio, Johann, .545

Fauehard, Pierre, 356

Faure, Jean-Louis, 6.50

Favill, Henry Baird, 688

Fa\ , Edward Allan, 792

Fayrer, .S)> Joseph, 447

Fazio, Eugenio, 711

Fechner, Gustav Theodor,

498, 584

Fedeli, Fortunato, 272

Fedsehenko, 741

Fehleisen, Friedrioh, 627

von Fehling, Hermann, 504,

688

Feletti, Haiiiiondo, 62.S

VOVxx, Charles- l''raii(.-<)is, 29,S,

400

Felkin, Robert William. 29

Fell, George Etlward, 7.56

Fenger, Christian, 646

Fercnbaugh, Thotiias I.., 754

Ferguson, John, .S.S'.I

Fergusson, Sir Williai:i, 514-

515

Fernel, .Ii'aii, ls.'>

Ferran, .luau, 767

Ferrari da Grado, Giainmateo,

157, 158, 1.59

Fcrrier, Sir David, 580

Ferro, Pascal, 389

Fiek, Adolf, 576

Fielitz, J. G. H., 301

Fiessinger, Charles, 704

Filehne, Wilhelm, 70S

Fillebrown, Thomas, 003

Finger, Ernst, 07()

Finke, Leonhard I.uthvig, 3S()

Finkelstein, Heinrich, 674, 6.S8

Finkler, Dittmar, 627

Finlay, Carlos Juan, 628, 751,

767

Finlay.son, James, 91, 862, 864

Finney, John M. T., 7.56

Fin.sen, Niels Ryberg, 35, 70S

Firmin, Giles, 306

Fischer, Bernhard, 708

Fischer, Emil. .596, OOS, Oil,

708, 736-737

Fischer, Georg, 899

Fischer, Martin H., 018

Fischer, Otto, 577

Fisher, Charles Perrj-, 807

Fisher, George Jackson, 715,

899

Fisher, John D., 792

Fitch, Jabez, 390

Fitz, Reginald H., 387

Flack, Martin, .5.58, 7.34

Flaxman, John, 472

Flechsig, Paul Emil, 580, 001

Fleck, H., 711

Fleming, David. 519

Flemming, Walther, 562

Fletcher, Robert, 40, 179, l.SO,

309, 555, 7.55, 719-720, S99

Flexner, Abraham, 771, 772,

781, 784, 780, 787, 7SS, 789,

790, 803

Flexner, Simon, 627, 631, 741,

751, 797

Flick, Lawrence F., 793

Fliedner, Theodor, 794

Flint, Austin, jr., .591, 675, 684

Flint, Austin, sr., 684

Flint, James M., 40

Flores, Francisco A., 717

Flosser, .Iacol>, 292

Flourens, Marii'-.l.-I'., S3, 473,

491, 495, 511

I'lower, Sir Henry, 473

Floyer, Sir .lolin, 272, 274,

366, 3S4, 6.SS

I'Miickigcr, I'Vicdrich \ug\i-.t,

705

Fhidd, Robert, 2S9, 400

Fliigge, Carl, 711

Fod6r6, Francois- I',iiiiii;iiiucl,

.384, 38.5, 711, 711

Foesius, Anutius, 92. 189, 222

Folin, Otto, Oil

Fonahn, Adolf Mauiitz, 716

Fonio, A., 760

Fontana, Felice, 334, 115, 70S

Foot, Jesse, 415

Forbes, John, 888

Forchheimer, Frederick, 6.S5

Forgue, Kmile, 297

Forlanini. Carlo, 70S

Forster, John Cooper, 519

Forster, Richard, (UK)

Foster, Frank Pierc.-, 719, 808

Foster, George B., 754

Foster, Sir Michael, 100, 260,

262, 269, 323, .500, 508, .583,

.580, 602-603, .897

Foster, William, 2S9

Fothergill, John, 371

Fothergill, John Milnes, 688

Fouill^e, Alfred, 555

Fournier, .lean-Alfred, 429,

666

Fowler, George R\erson, 647

Fowler, Thomas, 408

Fox, .Joseph, 518

Fox, Tilburj-. 703

Fracastoro, Girolamo, 227-

228, 873

France, Anatole, 16.S

Francis, .John Wakefield, 467

Franco, Pierre, 221

Francois-Frank, Charles-

Emile, .580

Frank, Johann Peter, 327-328,

405, 408, 440, .506, 723, 798

Frank, Mortimer, 151, 5.56,

SS6, 887, 896

Frankel, Albert, 627

Frankland, Edward, .801

Franklin, Benjamin, 371, 390,

395

Franklin, Christine T.add, 660

Frapolli, Francesco, 3.S1

Eraser, Sir Thomas Richard,

703, 706, 708

Frazer, Sir James G., 23, 33,

.34, 35, 74, 555

Frederic, Harold, 804

Frederick IT, 165
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Fri'deritk the Great, 412

I'reer, Otto T., 662

I'reind, John, 385

I'reke, John, 38.3

I'rench, Thomas Rushmorp,

061

vein Frcrichs, Friedrii'h Tlii'O-

<I(ir, tni, 667-669, 670, 6iM),

77!>

Frciul, Si^nuind, 43. 318, 739-

740, Si IS

Frcurid, William Alexander,

312, 650

von Fri-y, Max, .582, 602, 612

I'rever, P. Johnston, 7.5.5

l'ri('k, GeoVge, 6.56

1 ricdliinder, Carl, 627

I
' icdk'ben, Alexander, 733

I riedniann, Friedrich Franz,

7.50

Friedreich, Johann Baptist,

894, 898

Friedreich, Nikolaus, 383, 689,

694, 695

Friedrich, Matthteus, 193

Fritsch, Ahasver, 273

Fritsch, Gustav Theodor, ,579,

.580

Froben, Johann, 224

Frohlich, Alfred, 23, 733

Frolich, Hermann, 235, 716,

892, 895

Fronsperger, Leonhard, 235,

236

Fros.h, Paul, 7.50

Frotide, .James Anthony, 233

Fnigardi, RviKgiero, 141

Fry, Elizabeth, 794

Fuchs, Conrad Heinrich, 716

Fuchs, Ernst, 660

Fuchs, Leonhard, 223

Fuchs, Samuel, 27.3

Fujinami, A., 767

Fuller, Robert \l., 708

Fuller. Samuel, 306

(Fuller, Thomas, 187

Fulton, John S., 714, 801

Funk, Casimir, 742

Futaki, K., 768

Futcher, Thomas B., 688

jADDKSDEN, JoHN, 35, 155

iJaertner, Gtistav, 688

5affky, Georg, 623, 626-627

lel Gaizo, Modestino, 717

5ale, Thomas, 220

Jalen, 82. 83, 88, 89, 94, 103-

107, 111, 113, 116, lis, 121.

132. 133, 134, 175, 188,200.

210, 211. 213, 242, 243, 244.

266. S62, 871

Galileo. 255, 2.5S

Gall, Franz Joseph, 579

Gallaudet, Edward M., 792

Galtier-Boissiere, E., 719

Galton, Sir Douglas, 711

Gallon, Sir Francis, 488, 553,

554, 663, 724, 725, 726, 727

Galvani, TAiigi, 333
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Garcia, Manuel, 459, 661

Garibaldi, Guiseppe, 525
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Gamier, A.-L., 719

Garretson, James Edmund,
663

Garrod, >S'iV Alfred Baring, 681

Garth, Sir Samuel, 294, 405,

406
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604-605, 734
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Gassner, Joseph, 382
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366

Gaucher, Ernest, 667

Gauss, Carl J., 655
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Generali, Francesco, 733
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Gentrs'. Erne.st R., 754

Geoffro.x', Etienne-Louis, 361

George IV, 510

Geraghty, John Timothy, 689,
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Gerard, John. 225, 226, 307
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Gerhard, William Wood, 463-
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Gorhardt, Carl, 662, 673, 780
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Gerlier, F^Iix, (i67
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Gersuny. Robert, 638

Gervex, L., 774
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719
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717

Gibbon, Edward, 169
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572, 573, 730, 7ti4

Gibson, Benjamin, 655

Gibson, William, 5.37, 544

Gigli, Leonardo, 650

Gilbert, William, 241-242
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Gilchrist, Thom.as Caspar,

627, 703
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Gilles de Corbeil, 140-141, 175

Gilles de la Tourrette, Georges,

693, 699

Gillies, Harold Delf, 663, 814

Gillray, James, 398
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Gilmer, Thomas L., 663

Giotto, 175, 208

Girtanner, Christoph, 320,

384, 385

Giunti, 92, 110, 120

Glauber, Johann Rudolph,

286, 291

Glenard, Frantz, 667

Glcnard, Roger, 590

Gley, Eugene, 607, 733

Glisson, Francis, 246, 266, .323

Gmelin, Leopold, 506, .591

Goclenius, Rudolf, 288, 289

Godart, Justin, 812

Goddard, H. D., 727

Godman, John D., 475

von Goethe, Johann Wolfgang,

94, 2.30, 314, 317, 324, 340-

341, 411, 486, .579, 699, 727,

739

Goforth, William, 465

Goldberger, Joseph, 742, 7.50

Goklflam, S. V., 695

Goldmark, Josephine, 711

Goldschcider, Alfred, 577,

583, 703

Goldsmith, Oliver, 404

Goldthwait, Joel Ernest, 756.

814

Goidwater, .Sigi.smund Sehulz,

799, 801

Golgi, Camillo, .562, 563, 628,

677

Golis, Leopolfl Anton, 417

Goltz, Friedrich Leopold, 83,

580-581, 662

Gomez Ocana, Jos6. 767

Gompertz, Conrad. 601

Gompcrz, Theodor, 93
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CIoihIcvc, Henry Hurry, -147
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(ioodsir, .lohn. 557-558, 019

(looilwin, Sir .lohn, .S12

(iOO(l.\i"!ir, Charlos, jr., ()C3

Ciordon, Margaret, T)!'.)

GorKas, William Crawford,

752-753, 811

dc Gorris, .lean, 222

Gosset, Antonin, 814

Gotch, Sir Francis, 208, .579,

644

Gould, Georco Milhry, G60,

719, SOS

Goulin, .lean, 416, 717

(ioupil, .Jean-Ernest, 0.50

Gowers, Sir William Richard,

643, 696, 699

Goya y Lucientes, Francisco,

774

de Graaf, Regner, 247, 248,

263 264, .506

von Graefe, Albrecht, 6.55,

656-658, 700

Graefe, Alfred Karl, 659

von Graefe, Carl Ferdinand,

527-528

Grafe, Erich, 595

Graham, James, 382, 402-403

Graham, Thomas, 505, 603

Grainger, Richard Dugard,

499

Grancher, .Jacques-Joseph, 667

Grant, .S'i> James, 688

Gras.si, Battista, 628, 677

Grassi, Benvenuto, 195

Graunt, John, 273, 325

Graves, Robert James, 438-
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Graves, William W., 555

Grawitz, Paul, 618

Gray, Henry, 557, 660

Gray, Henry M. W., 812

Greatrakes, Valentine, 289

Green, Francis, 361

Green, Horace, 661, 662

Greene, Edward Lee, 94, 101,

223

Greenhill, William Alexander,

715

Gregory, James, 508

Gregory IX, Pope, 132

Gregory of Tours, 114, 136,

1.59, 171

Gregory XIII, Pope. 129

Grew, Nehcmiah, 250-251, 274

Griesinger, Wilhelm, 699-700,

741, 790

Grimm, Jakob, 37

Grimmelshausen, Hans J. C,
310, 616

Grocco, I'ictro, (•)77, OSS

Gros, .Anioinc-.lian, 77 t

Gross, .^aiiuicl I);ivi(l, 400,

53S, 645-646, 061

Grote, George, 71
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Gruber, Max, 027

G ruber, Wenzelaus, 532

Gruby, David, 027, 702, 741,

742

Gruner, Christian Gottfried,

370, 385, S90

Grunewald, Matthias, 238

Griinwald, laidwig, 002

Griitzner, I'aul, 577

Guarnieri, Giuseppe, 077, 743

Gudden, Bernliard Aloys, 580

Gudger, E. W., 272, 384, 742

Gueneau de Mussy, Henri, 801

Guerini, Vincenzo, 109, 717,

890

Guggenbiihl, J., 796

Guicciardini, Francesco, 183

Guidi, Guido, 11.5, 217

Guillain, Georges, 699

Guillemeau, Jacques, 112, 195,

296

Guiteras, Juan, 767

Guitrac, Henri, 810

Gull, Sir William Withey, 437,

443, 677-678, 091, 70S

Gullstrand, Allvar, 764-765

Gully, James Manby, 709

Gunther, Siegmund, 718

Gurit, Ernst Julius, 122, 640,

895, 899

Gusserow, Adolf, 655

Gustavus Adolphus, 296

Gutenberg, Johann, 185, 192

Guthrie, George James, 6.56

Guthrie, James, 519

Guthrie, Samuel, 502

Gutierrez de Angulo, Nicolas,

239

Guttmann, W., 719

Guy de Chauliac, 131, 146-

148, 181

Guy, William Augustus, 714

Guyon, F61ix, 641

Guyot, 360

Gwathmey, James Taylor, 814

Haddon, Alfred C, .555

Haebler, Konrad, 893, 894

Haeckel, Ernst, 552-553, .569

de Haen, Anton, .320, 378, 416

Haeser, Heinrich, 108, 166,

193, 238. .308, 310, 311, 716,

867

Hahn, Eugen, 640

Hahn, Johann Sigmund, 367
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460

Hain, I,u<lwig, 719, ,S93

Halliertsma, Tjalling, 650
Hales, Stephen, 328, 373, 496,

199

Halford, G. B., 70S

Hall, Granville Stanley, 584

Hall, Marshall, 499
Halle, John, 144

von Haller, Albrecht, 119, 120,

264, 260, 322-324, 333, 340,

.3S5, 400, 411, 415, 494, 598,

S75

Halley, Edmund, 273, .309, 420

Halliburton, William D., .579

Hallopeau, Henri, 018

Hals, Frans, 303

Halsted, William Stewart, 537,

038, 760-761, 784

H.aly ben Abba.s, 119-120

Haly ben Isa, 119

Hamberger, G. E., 608

Hamburger, H. J., 012

Hamen, Johann, 252

Hamilton, Alice, 632, 711

Hamilton, Frank Hastings,

647, 714, 782

Hamilton, Lady, 382

Hamilton, Mary, 892

Hamilton, Robert, 383

Hamilton, William, 446

Hamilton, Sir William, 369

Hamilton, Sir William Rowan,
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Hamman, E., 774

Hammarsten, Olof, 602

Hammond, William Alex-

ander, 696, 751

Hanbury, Daniel, 705

Hancock, Henry, .539

Handerson, H. E., 280, 296,

.307, .390, 715

Haneman, Frederick T., 129,

715

Hanes, Frederick M., 684

Hanot, Victor-Charles, 667

Hansen, Armauer, 627

Hanson, William C, 711

Hardy, Arthur Sherburne, 864

Hare, Edward, 447

Hare, Hobart Amory, 683, 707

Hare, William, 471

Harington, Sir John, 228

Harpestreng, Henrik, 139

Harrington, Charles, 711

Harris, Benjamin, 282

Harris, D. Eraser, 2.53, 502,
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Harris, Walter, 271, 311

Harrison. Ross Granville, .564,

764, 808
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Hiirtland, Edwin Sydney, 555

JlartU-y, Frank, 647
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Uartwoll, Edward M., 608

Harvey, Gideon, 221, 272

Harvey, William, 106, 217,

225, 242-246, 295, 698, 875

llarvie, John, 345

Ilaslam, John, 3S4, 701

Uassenfrat/., Jean-Henri, 335,

COS

Hasting, Sir Charles, 446, S06

Hata, 8., 747

Haughton, Samuel, 577

Ilauptmann, Gerhart, 613

llauy, Valentin, 360

ilivard, Valery, 754

Havers, Clopton, 246

Hawkins, Sir Henry, 804

Hawkins, .S'i> Richard, 375

il:iy, Matthew, 689

Hajden, Sir Seymour, 775

Haydn, Josef, 490

Hayem, Georges, 667

Haygarth, John, 370, 389,

402

Hays, Isaao, 467, 808

Hays, Isaac Minis, 808

lllayward, George, 545

In, .ad, Henry, 577, 684, 609,

I 669

jileath, 544

lebenstreit, J. G., 386

Ifherden, William, 274, 358,

369-370, 395, 408, 420

Iclierden, William, jr., 370-
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on Hebra, Ferdinand, 456

on Hebra, Hans, 702

lecker, August Freidrich, 385,

718

ieeker, J. F. K., 716, 717

legar, Alfred, 548, 649

I. gel. G. W. F., 133, 425

I.idel, William A., 716

Icidenhain. Rudolf, 577, 582,
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eitz. P., 893
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296, 414, 895

;ktoen, Ludwig, 316, 388,

632, 808

Helain, Richard, 204, 208
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Heller, Johann Florian, 504-

505
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575, 655, 659, 664, 777, 876

van Helmont, Jean Baptiste,
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Henri, Victor, 750

Henrotin, Fernand, 650
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Henschel, A. W. E. T., 718

Hensel, Fanny, 451

Hensler, Philipp Gabriel, 385

Hepp, P., 708

Heraclides of Tarentum, 100
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Herbert, Sidney, Lord, 712,

794

Herbst. See Oporinus.

Hfericourt, Jules, 627
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Hermann, Ludimar, 575, 576

Hernandes, Francisco, 292

Hernandez Morejon, Antonio,
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Herodotus, 50, 51, 56, 84, 89
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Hertwig, Oscar, 567

Hertz, Heinrich, 573

Herxheimer, J., 703

de Hery, Thierry, 231, 236
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Hess, Alfred F., 688

Hess, Leo, 734

Hesse, L., 504

Heubner, Leonhard, 674

van Heurne, Jan, 283

Heurteloup, Charles-L.-S., 526

Hewitt, W. M. Graily, 650

Hewson, William, 330-331

Hey, William, 518

Heysham, John, 375

Heywood, Thomas, 288, 404

Hicks, John Braxton, 654-655

Highmore, Nathaniel, 246

Hildburgh, W. L., 40

von Hildenbrand, Johann

I

Valentin, 378

Hill, Gardner, 795

Hill, .Sir Leonard, ^08, 688,

699,711,814
Hillairet, J.-B., 711

Hilton, John, 518

Himly, Karl, 656

Hinton, James, 663

Hippocrates, 36, .50, 74, 77,

82, 86-93, 94, 99, 103, 115,

133,134, 319.440, 465, 472,

818, 876

Hirsch, August, 114, 619, 6(il,

716, 717, 869, 896

Hirschberg, Julius, 111, 116,

118, 125, 660, 719, 896

Hirt, Ludwig, 711

Hirtz, E.-J., 815

His, Wilhelm, 496, 560, 562,

563, 564-566

His, Wilhelm, jr., .">69, 734

Hitzig, Eduard, 580

Hoblyn, Richard D., 718

Hodge, Hugh Lennox, 650, 652

Hodgen, John Thompson, 646

Hodges, Nathaniel, 310

Hodgkin, Thomas, 254, 443-

444

Hodg.son, Joseph. 445

Hoefnagl. Georg, 226

Hoernigk. Ludwig. 272

Hoernle, August F. R., 717,
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van't Hoff, Jakobus Henricus,
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Hoff, John Van R., 753

Hoflfa, Albert, 640

Hoffmann, l^ricli. 630, 745

Hoffmann, Frcflcrick L., 711,
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Hoffmann, Friedrich, 97, 310,

319, 3S3, 385, 409, 415

Hoffmann, Johann, 699

Holier. Max, ,38, 75, 161, 180,

716, 888

Hogarth, William, 39S

Hohman, George, 423

Hokusai, 774

Holbein, 175, 176, 184, 2.34,

238

Holden, Luther, .556

Holder, William, 279

Hollander, Eugen, 28. 238,

284, .305, 313, 717, 887

Holmes, Bayard, 891

Holmes, Christian Rasmus,
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Holmes, Gordon, 662

Holmes, Oliver Wendell, 30,

33, 40, 45, 248, 306, 394,

427, 436, 4.53, 4.57, 463,

523, 535, .541, 559-560,

715, 721, 776



\)\-2 lM)i:\ or I'KKSONAL NAMKS

llolnips, William II.. 20, L'l.

;V)1

Holinitren, Alarik Krithiof, 660
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Hood, Thomas, (i'.t'.t

Hooke, Hobort, 250, 2oG, 267

Hooper, John, 402

Hooper, Robert, 386

Hoover, Charles F , 609, 688

Hope, James, 445, 446

Hopkins, Frederick Gowland,
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Iloppi-Seyler, Felix, 609-610

Horace, 107

Horbaczewski, Johann, 596

Horn, Ernst, 689

von Horn, Wilhelm, 689

Horner, William Edmonds,
474-475

Ilorslcy, .S)> Victor, 580, 643-

644, 696, 733

Horstinann, Carl, 661

Hort, Sir Arthur, 866

Hosack, David, 389, 467, 711

Houstoun, Robert, 348

von Hovorka, O., 31

Howard, Henry, 656

Howard, John. 375-376, 417,

420, 794

Howard, Leland O., 628

Howard, Robert Palmer, 688

Howe, Lucien, 661

Howe, Samuel G., 792

Howell. William Henry, 604,
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Howland. John. 595. 688

Hrabanus Maurus. 137

Hrdlicka. Ales, 26, 163

Hsieh, E. T., 66

Huang-ti, 65, 66, 67

Huchard, Henri, 87, 666-667,

704

Hueppe, Ferdinand, 711

Hufeland, Christian Wilhelm,

380, 407

Hueh of Lucca, 142

Huphes, Griffith, 421

Hugo Senensis, 158

Hugo, Victor, 711

Huguier, Pierre-Charles. 544

Hulliken. Simon P.. 663

Hundt. Magnus, 204. 208

Hunt. Reid. 707

Hunter, John, 43, 100, 112.
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407, 535, 702, 772, 790, 877,

Hunter, William, 299, li.il,

343, 345, 346-347, 3()4, 385,

407, 505, (i53

Huntington, David L., .539

Huntington, George, 696

Hurd, llcnrx Mills, 701, 751,
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Hutchinson. John. 60S

Hutchinson, Sir Jonathan.
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Huxham. John, 373, 399, 420

Huxley, Thomas Henry, 24,

79, 110, 245, 473, 551-552,

555, 567, 602, 818, 866

Hygieia, 77

Hyrtl, Josef, 285. 490-492
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Ichikawa, K., 768

Ideler, Karl Wilhelm, 796

Ido, Y., 767
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Ilberg. Johannes. 716

Inada. R., 767, 814

Ingals. Ephraim Fletcher. 662

Innocent VIII. Pope. 267
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Irons, Ernest Edward, 632,
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Isaac JudsBus, 121

Isabella, Qtuen, 235

Ishiwara. K.. 768

Isidore of Seville, Bishop, 136

Israel, James, 627

Israels, Abraham Hartog, 716

Itard, J.-M.-G., 662, 796

Iwte, 48

Jaboulat, Mathied, 637.641,
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Jaccoud. Sigismond. 666

Jackson. Charles T.. 541

Jackson. Edward. 661

Jackson. James. 461

Jackson. James, jr.. 461
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Jackson, Robert. 375
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Jacobi, Johannes, 195

Jacobi, Mary Putman, 791

Jacobs. Henry Barton, 688,
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Jacobs, S. H., 813

Jacobson, Julius, 659
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Mestii'.

James, Henry, 5;i3, 77()

James, Robert, 3S(i, 402

.lameson. Horatio Gates. .537

Janet. Pierre. 702. 738

Janeway. Theodore Caldwell,
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Janowsky. V., 703

Jas.ser, 361

Jassinovski, Alexander, 762

Jastrow, Morris, 55, 56, 226

Javal, Emile, 660

Jayle, F<^lix. 719

Jayne. Walter A., 688

Jeaffreson, John Cordy. 404,

406, 715

Jeanselme, Edouard, 114

Jee, Sir Bhagvat Sin, 717

Jelliffe, Smith Ely, 107, 701,

740, SOS, 898

Jenner, Edward. 370. 386-389,

494, 878

Jenner, Sir William, 464, 680

Jennings, Herbert Spencer,

567, 584, 729, 738

Jenson, Nicolas, 186

Jenty, Charles Nicholas, 341

Jerome of Brunswick. 194

Jesty. Benjamin. 388, 422

Joachim. Heinrich. 49, 891
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Joflfry. Alexis. 693

Johannes Actuarius, 114

Johannes Affiacius, 139
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John of Burgundy, 181

John XXL Pope, 155

John XXII. Pope. 286

John of Salisbury. 132. 146

John of Toledo, 139

Johnson, Samuel. 288. 290,

294. 332. 401. 406. 407. 866

Johnston. William W.. 688

de Joinville. Jean. 179, 238

Jolly, Julius, 63, 64, 892

Jolyff, 246

Jones, F. Wood, 52

Jones, Henrj' Bence. 504, 611,

688

Jones, John, 390

.Tones, Joseph, 688

Jones, .Sir Robert, 757, 814

Jones, Thomas Wharton, 656

Jonson, Ben, 288

Joseph II, 344
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.hikes, Edward, 709
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.lull-:, C. J., 701
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Justinian, 280

Juvenal, 96, 100, 107

Kahlbaum, Karl, 702

Kalkar, Jan, 213
Kampf, Johann, 320

Kanavel, Allan B., 813

Kant, Inunanuel, 425, 815

Kanutus, Bishop, 195

Kaposi, Moriz, 450, 702

Kast, Alfred, 618, 708

Katsurada, F., 767

von Kauh, Johan, 193

von Kaulbach Wilhelm, 774

Kaye, John, 189, 193

Kay- Shuttleworth. Sir J. P.,
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Keating, John M., 687

le Keating Hart, 755

Keats, John, 610

Keen, William Williams, 540,

646, 698, 781

Sehr, Hans, 757

iCehrer, Ferdinand Adolph,650

<!eibel, Franz, 500

|\eith. Sir Arthur, 558, 734

kekulfi, August, 012

keller, Arthur, 673

veller, Ferdinand, 555

Celler, William L., 814

Celley, Edward, 202

Cellogg, Paul M., 801

Celly, Howard Atwood, 220,

278, 352, 415. 444, 650,

651-652, 715, 784, 892

Celvin, Lord, 451, 503, 572, 712

lent, Stanley, 734

lepler, Johann, 202, 255, 258,

259, 288

erckring, Theodor, 247

erier, Dietrich Heinrich, 38

erley, Charles Gilmore, 687

m Kern, Vineenz, 527

erner, Justinus, 382
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204, 208

ey, Charles Aston, 511

ey, Ellen, 739

Keyser, Thomas, 284

Kilborne, F. L., ()32, 743
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Killian, CUistav, 001, (i02, 088,

891

Kimball, Oilman, 544

King, Albert F. A., 028, 729

King, John, 542

Kinsella, Ralph Aloysius, 813

Kipling, Rudyard, 26

Kirclier, Athanasius, 250, 311

Kirehhoff, Gottlieb Sigisiiumd,

504, 611

Kirkpatrick, James, 421

Kirstein, Alfred, 661

Kirstein, Gustav, 688

Kitasato, S., 388, 627, 767

Kiwisch, Franz, 544, 652

Kjeldahl, Johann, 594, Oil

Klebs, Arnold Carl, 27, 157,

209, 293, 387, 421-422, 780,
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Klebs, Edwin, 624, 625-626,
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Klein, W., 702

Klencke, Hermann, 251, 619

Knapp, F. C, 711

Knapp, Hermann Jakob, 660

Kneipp, Pastor, 709

Knight, Jonathan, 539

Knopf, S. Adolphus, 793

Knox, Robert, 468, 471-472,

780

Knutsson, Bengt, 195

Kobajashe, H., 768

Kober, George M., 028, 688,

711, 799, 800, 801

Korh, Robert, 017, 621, 622-

625, 026, 632, 741

Kocher, Theodor, 642, 732,

759-760

Koeberle, Eugene, 543, 544-

545, 635, 650

Kofoia, Charles A., 507, 813

Kolle, Wilhelm, 754

Koller, Carl, 708

von Kolliker, Albert, 488-490,

576, 582, 633, 735

Kollmann, Julius, 249, 550

Kolpin, Alexander, 361

Koi)lik, Henry, 087, 688

Kopp, Johann Ilcinrieh, 734

Koranyi, Sandor, 01 1, 689

von Kfirosi, Josef, 714

Korsakoff, Sergiei .S., 701, 702

Korte, Emil Werner, 757

Kossel, Albrceht, 590, 610

Kouwer, B. J., 650

Kovalevski, P. I., 701

Kovalevsky, Alexander Onu-

frievich, 568-509

•Kraepelin. ICmil, 700, 796, 898
von KrafTt-lObiiig, 'Richard,

701, 714, 715

Krakowizer, Ernest, 601

Kraske, Paul, 641

Krause, Fedor, 641

Krebs, Nikolaus, 258

Kremers, Edward, 897

Krieg, Robert, 002

von Kries, Johannes, 570, 599,

001, 002, 000

Krogh, August, 81

1

Kronecker, Hugo, 323, 576-

577, 589, 600, 001

Kriinig. Bernard, 055

Krug, Florian, 650

Knikenberg, Peter, 24

Krumbhaar, Edward B., Si 4

Kruse, W., 741

Kiichenmeister, G. F. H., 627,

741

Kuchler, Heinrich, 656

Kiihn, Carl Gottlob, 92, 102,

100

Kuhne, Willy, 329, 562, 588-

589, 590, 010

Kumagawa, M., 707

Kunkel, Johann, 286

Kurella, Ernst Gottfried, 409

Kussmaul, Adolf, 050, 670-

671, 699, 709

Kuster, Ernst, 663

Laboulbene, Jean-Joseph-

Ai.EXAN'unE, 717

T.a Chapelle, Mmt:, 652

T.admiral, Jan, 341

Laehr, Heinrich, 702, 897-898

Laennec, Rene-T.-H., 429-

431, 455, 77S, S7S

La Fetra, Linnaeus Edford, 687

Lafleur, Henry A., 083, 741

La Garde, Louis Anatole, 754

Lagrange, Joseph-Louis, 335

Lallemand, Am6d^e-Henri,

526

Lamarck, Jean-Baptiste, 472

Lamb, Charles, 240

Lamb, Daniel Smith, 688

Lambl, W., 741

La Montagne, Johannes, 306

Lancisi, Giovanni Maria, 215,

310, 381, 421

Landerer, Albert Sigmund,

70S

Landois, Leonhard, ()12, 027

Landolt, Edmond, 661

Landouzy, T^ouis, 719

Landr\-, Octave, 699

Landseer, Henrj-, 472

Landsteiner, K., 627

.58
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I.anc, Sir \\'illi;\iii AiluitliiKPt,

757

l>auo-Cl:»MM>[i. ,Imiw K., 7.{.i.

800

Lanfranchi, 144-145

Lane. Aiuiri'w, o;").">

Lanjidi'll, Christopher C, 862

Lango, .lohann, 200

von LanKonbeck, Rernhard,

530, (i27

I.aiim'tihi'ck, Conrad .1. M.,

527, .>l I, 781

I.anKf'iibuch, Carl, 040

Laiitiloy, ,Iohn Newport, 333,

605-606

Lanslois. P., 732

Langstein, Leo, 674

Lankcster, Sir Edward Kay,

482

de La Peyronie, Frangois-

Gigot, 410

de Laplace, Pierre-Simon, 335,

360, 429, o93

Laqueur, Ludwig, 000

Larrey, Dominique-Jean, 49,

519-520

lyaskaris, .Janos, 114

Lassar, Oscar, 709

Latham, Peter Mere, 446

Lathrop, Julia C, 700

La Torre, Felice, 65.5, 887, 896

Laufer, Berthold, 27, 866, 896

Laufer, Heinrich, 716

du Laurens, Andre, 271

Lauth, Thomas, 8S7

Lavater, Johann Caspar, 225,

342, 382

Laveran, Alphonse, 627, 743-

744

La^^nder, Claude H„ 742

Lavista, Rafael, 767

Lavoisier, Antoine-Laurent,

335, 593, 608

La Voisin, 293

Lawrence, Sir Thomas, 510

Lawrence, Sir William, 518,

656

Layard, Sir Austen Henry, 54,

55, 116

Lazarus, Adolf, 618

Lazarus-Barlow, W. S., 618

Lazear, Jesse W., 751, 752, 754

Leber, Theodor, 660

Le Blon, Jacques-Christophe,

341

Lecky, William Edward Hart-

pole, 771

Leclerc, Daniel, 279

Le Clerc, Gabriel, 275

Lee, Alexander, 866

van Leersum, E, C, 149, 175,

321

van I.ccuwcnliDck, Antoiij,

251 252, 2.^).'>. IS!t

Legal. iMiiino. (iS<t

Legallois. ,luli.-n-J.-C.. 404-

495

Legrand, Noe, 397

Leichtenstcrn, Otto, 699

Lcidy, Joseph, 474, 559, 628

Leidy, Joseph, jr., 5.59, 865

Leigh, John. 390

Leischncr, Hugo, 761

Lemaire, Francois-.) ules, 634

Lemaitre, Ren6, 812

Lembert, Francois-Jules, 526

L6mery, Nicolas, 274, 285,

291, 386

Lemos, M., 716, 718

Leo .\fricanus, 127

Leon, Nicolas, 23S, 767, 896

Leonardo da Vinci, 209-210,

226, 228, 343

Leoniceniis, Nicolaus, 186-

187, 196, 197

Leopardi, Giacomo, 248

Leriche, R., 814

Leroy d'fitioUes, J.-J.-J., 526

Le Sage, Alain-Rcn6, 300, 399

Lespleigney, Thibault, 226

Lessing, Ephraim Gotthold,

177, 390

Letterman, Jonathan, 751

Lettsom, John Coakley, 368,

371-372, 385, 394, 404, 407

Leube, Wilhclm, 600

Leuckart, Rudolph, 627

Levacher de la Feutrie, A.-F.-

T., 386

Lever, John C. W., 652

Levret, Andrg, 347, 348, 459

Levy, Michel, 711

Lewandowsky, Max, 695

Lewis, Morris J., .583

Lewis, Thomas, 682, 734, 735,

814

Lewis, Timothy Richards, 742

Lewtas, J., 538

Lexer, Erich, 758

von Leyden, Ernst, 669, 671-

672, 780, 793

Leydig, Franz, 561, 733

Libavius, Andreas, 202, 274

Lic&iga, Eduardo, 767

Lichtheim, Ludwig, 699

Li^bault, Ambroise-Auguste,

709

Lieberkiihn, Johann Nathan-

ael, 338

von Liebe- .leister, Carl, 618

von Liebig, Justus, 501-503,

593, 608

Liebreich, Oscar, 708

Liebreich, Richard, 660

Liepmann, Hugo Carl, 690

I.itMitaucI, .loscph, 33S

Lillie, Frank Halt ray, r^DV

Linacre, Thomas, 187 188,

196

Lind, James, 375, 417

Ling, Per Henrik, 710

Lining, .lohn, 390

von Linn^'. Carl, 94, 22.5, 315-

316, 32(i

van Linschotcn, Jan, 294

Linton, W. J., 295

Lippmann, Gabriel, 735

Lisfranc, Jacques, 522

Lister, Joseph Jackscm, 425,

633

Lister, Lord, 633-636, 71 1, 879

Listing, Johann Hcncdiit, 6.56

Liston, Robert, 4.'>9, 512-513,

.541, 661

Little, William John, 530, 699

Littr6, tnn\c, 88, 90, 91, 92,

226, 424, 717, 718

von Littrow, Joseph .lohann,

309

Litzmann, Carl C. T., 652, 6.53

Liveing, Edward, 699

liivi, Rodolfo, 555

Livingstone, David, 742

Livy, 107

Lizars, .John, 517, .543

Lobstein, J. C. C. F. M., 618

Locke, John, 1.58, 299

Locy, William A., 204, 243,

568, 889

von Loder, Just Christian, 338

Loeb, Jacques, 42, .571, 583,

593, 729, 730-731, 816

Loesch, Friedrich, 741

Loffler, A. F., 361

Loffler, Friedrich, 2.50, 623,

626, 750

Lombroso, Cesare, 5.54, 742

Long, Crawford Williamson,

540

Long, John St. John, 803

Longfellow, Henry Wads-

worth, 32, 132

Longhi, Pietro, 398

van de Loo, J. H. P., 526

Loomis, Alfred L., 684

Looss, Arthur, 742

Lopez de Hino.)o.so, Alphon.so,

228

Lorain, Paul, 667

Lorenz, Adolf, 640

Lorenz, E., 756

Lotze, Rudolf Hermann, 584

Louis, Antoine, 384, 386, 790

Louis, P.-C.-A., 428-429, 778

Louis XIII, 311

Louis XIV, 292, 296, 298, 310'
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Love, Albert G., 555

Lovett, Robert W., 756

Ix)we, Peter, 221

Ivowell, Janips Russell, 805

Lowenberp, Benjamin, ()62

Lower, Richard, 240, 262, 267

I,iK'ae, .Johann C. A., 663

I.ucan, 107

l.ucas van Lcyden, 238

\A,r:,s, William Palmer. 814

I.ucas-Chanipionniere, .Iiist-

-M.-M., 28, 635, 641

[.iH'ian, 83

.uciani, Luifji, 581, 612

Aicretius, 34, 107

iiilcniann, Johann Chrisfoph,

Hit

uluiK, Carl, 406, 565, 576,

s-', 598-602, 606

II
, . HaymoncI, 154

uniig Heinrich L. Emil, 891

I'll I.uschan, Friedrich, 18

nu Lusehka, Hubert, 661

;iisk, Craham, 595

usk, William Thompson, 652

uther, Martin, 37

.\ (iirgus, 84

Iaau, Vilhelm, 718

I.-icallum, Archibald B., 579,

(-.12

(acCallum, William George,

tiS3, 732, 733, 813

acCormac, Sir William, 643

aoRwcn, Sir William, 555,

643

acfadyen, Allan, 750, 755

acKill, James, 537

achaon, 77, 78

achen, John, 384

acht, David I., 25, 707, 897

aikenrodt, Alwin Karl, 650

ackenzie, Sir James, 735

aekenzie, Sir Morell, 661,

662

ackenzie, William, 656

acLennan, John Ferguson,

acMiehacl, William, 715

acMurchy, Helen, 800

acNamara, E. C, 447

IicPhorson, John, 447 ^
^Bumey, Charles, 647

•Caw, Walter Drew, 812

;Clellan, George, 537, 782

Clintir, Thomas B., 755
'. dung, Clarence Erwin, 731

. Crae, John, 688

1 Creary, Charles, 538

Dowell, Ephraim, 507,

42-543

McGee, Anita Ncweomb, 795

McGuire, Hunter, 537

McMurrich, James Pla>-fair,

688

McMurtrie, Donald, 889

Madelung, Otto Wilhelin, 521

Maes, Nicholaes, 284

Magati, Cesare, 274, 527

Magendie, Francois, 471, 476,

492-494, 507, 585, 586, 587,

589, 590, 593

Maggi, Bartolommeo, 220

Magnus, Gustav, 335, 008

Magnus, Hugo, 898

Magnus-Levy, Adolf, 595, 676

Maine, Sir Henry, 116, 555

Maisonneuve, Jacqut^s-G.-T.,

526, 545

Major, Johann Daniel, 273

Makins, Sir George Henn,-, 757

Malacarne, Vincenzo, 384

Malfi, Tiberio, 302

Malgaigne, Joseph-Franvois,

79, 522, 524

Mall, Franklin Paine, 566,

569, 590

Mallory, Frank Burr, 619, 749

Malmsten, Petr Henrik, 741

Malpighi, Marcello, 247, 252-

254, 257, 264

Malthus, Thomas Robert,

549, 714

Mandeville, .Sir John, IM
Mangin, Louis, 711

Mann, James, 538

Manouvrier, Ldonce, 27

Manson, Sir Patrick, 628

Mantegna, Andrea, 284

Manzini, Carlo Antonio, 178

Manzoni, Alessandro, 309

Mapp, 3/rs., 402

Mapp, Marc, 408

Marabelli, Fr.ancesco, 506

Maragliano, Edoardo, 627, 677

Marbod, Iiish<>i>, 139

Mareellus Empiricus, 41

Marcet, Alexander, 504, 596

de Marchetti, Pietro, 274

Marchiafava, Kttore, 628, 677

Marco Polo, 63

Marcy, Henry Orlando, 647,

650

Mareschal, Georges, 298, 409

^Marey, f;tienne-Ju!es, 575,

577. 602, 688

Marfan, A.-B., 667

Maria Pavlovn;!. Grand

DurlKKx, 810

Maria Theresa, 363, 382, 412

Marianini, Stefano, 574

Mariano Santo di Barletta,

220

Marie, Pierre, 693-694, 699,

790, 813

Marinesco, Georges, 733

Mariotte, Edmc, 259

Marius, Bishop, 114, 120

Mark, Leonard, 175, 398

Marlowe, Christopher, 143

Marshall, Chief Justice, 539

Marshall, John S., 663

Martin, August, 546, ()50

Martin, Benjamin, 384

Martin, Henry Newell, 604,

008, 783

Martin, .S'i> James Ranald, 880

Martine, George, 366

Marx, K. F. H., 94, 615, 711

Maryatt, Frederick, 65

Masaccio, 209

Mascagni, Paolo, 338

Maschek, J., 578

Mason, Charles Field, 754

Mastalicr, Joseph Johann, 417

Matas; Rudolph, 755. 756. 763

Mather, Cotton, 37, 389

Mathijsen, Anthonius, 526

Matout. L., 774

Mattaire, Michel, 893

Matteuci, Carlo, 489, 574

Matthaeus Silvaticus. 153-

154, 157

Matthis, Florian, 276

Mattioli. Pietro Andrea, 101,

225

Maudsley, Henry, 701

Mauquest de la Motte, Guil-

laumo, 347

Mauriceau, Frangois. 277

Mauiolyco. Francesco, 226

Maximilian 1, 235

Maxwell, Sir William Sterling,

213

May, Johann, 231

Maydl. Karl, 640

Mayer. liobert, 424. 572

Mayo, Charles Horace, 647

Mayo, William James, 647

Mayow, John, 26S-269, 318,

478

Mead, Ricliard, 295, 406, 407,

420

Meckel, August Albrerht. 340

Meckel. Johann Friedrich,

338. 340

Meckel, Johann Heinrich, 661

Meckel, Philipp F. T., 340

del Medico, Giuseppe, 342

Medin, Oscar, 797

von Meers'heidt-Hullcsem,

Leopold, 739

Meges. 100

Meibom. Heinrich, 247, 285

Meige, Henri, 093



i»l(l INDEX OK I'KUSONAIi NAMES

^I^•iK^s. Churlos D.. r>»», (ir.2

MiMKs, .lanu-» Aitken, 249

Mi-inhokl, Wilhclm. 2S7

MpissniT, Grorn, '>'.)()

Meistcr, .loscpli, ()21

Mollin, Christoph Jakob. 3S4

Moltzor, Saimiol .luiiies, 577,

5S!), 707, 7r)ti, S17

Mi'inlcl, (irccor .lohaiin, IS'.t,

r>.-.0, r,Xi, 723-725

Mrndfl, Lafayette B.. 738

Menetrier, Pierre-EuKene, 717

Meniere, Prosper, 107, 495,

6(>3, 717

Menon, 94

Mi'iiteliii, .lohann, 157, 185

Mereer, Hugh. :i'.)\

Mercier, Charles Alfred, 701,

714

Merriiriali, Geronimo, 92, 189,

201, 222

von MerinK. Joseph, 676, 708

Merkel, Carl Ludwig. 661

Merkel. Friedrieh. 210

Merkel, Friedrieh Sigmund,

550, 562

Merling, 708

Merrit, E., 663

Meryon. Edward. 715

Mesmer, Franz Anton. 382

Mestivier. 352

Mesue, Johannes. 118

Mesue.^u'ii'o'" [Pseudo-Mesue].

123

Metchnikoff, Elie, 625, 629-

630

Metlinger, Bartholomaeus. 190

Metsu, Gabriel. 304, 305, 312

Mettauer, John Peter, 545

Meunier, Leon, 717, 866, 868

Meyer, Adolf, 700-701, 796

Meyer, E. H. F., 889

Meyer, Hans, 705

Meyer, Lothar, 599, 60S

Meyer, Ludwig F.. 674

Meyer, Willy, 756

Meyer-Steineg, Theodor, 718.

892

Meynert, Theodor, 700

de Meyserey, 375

deMezeray, Franpois-Eudes,

179

Miaihe, Louis. 591

Mibelli, Vittorio. 703

Michael Angelo. 865

Mifhaelis. Gustav Adolf. 278.

544, 653

Michelet, 298

Michelspaeher, Stephan, 248

von Middeldorpf, Albrecht

Theodor, 531

Middleton. Peter. 391, 715

MIddletoii, rii..in;i.., 1 IS

van Mierevelt, Mic hid .lan.sze,

2S4

van Mieris, IVans, 303, .304,

312, 313

Mieseher, .lohann I'"riedriih,

596, 009

von Mikulicz- liadci-ki, Jo-

hann, 637-638, OSS

Millar, John. 3S4

Miller, Joseph. 813

Miller. William S.. 805. 871

Miller, Willoughhy Dayton,

063

Millon, A.-A.-Eug6ne, .504

Mills. Charles Karsner, 394,

697

Mills. H. F.. 801

Milne. Joshua, 375

Milroy. William F.. 697

Milton. John Laws. 695, 703

Minderer. Raimund. 274. 276,

285. 288. 291

Minkowski, Oscar, 591. 676

Minnius, Isaac. 270

Minot. Charles Sedgwick, 489.

569-570, 789, 818, 889

Minot. Francis, 808

Mitchell, John Kearsley, 462

Mitchell, Silas Weir. 258. 343.

363. 360, 540, 542, 581. 642,

660, 697-698, 715. 776. 784,

796

Mitchill. Samuel Latham. 422.

762

Mithridates. 95, 103

Miura. M., 767
Mobius. Paul Julius. 695

Mock, Harry E., 711

von Mohl, Hugo, 482

Mohnike, 70

Mohr. Bernard, 733

Mohsen, J. K. W., 385, 895

Moleschott, Jacob, 711, 790
Moliere, Jean-Pociuelin, 41,

298-300, 320

Molins, Edward, 277

Moll, Albert. 701

Moller, J. O. L.. 681

Molyneux, Thomas. 416

Momburg. Fritz. 655

Monardes, Nicolas. 239, 292

de Mondeville. Henri, 145-

146, 150, 174. 208

Mondino dei Luzzi. See Mun-
dinus.

Monkemoller. Eduard Otto.

418. 702. 898

Monro. Alexander, primus,

336-337

Monro. Alexander, serundus,

331, 337, 507, 534

Monro. Alexander, ln-liiis,

337, .5.57, 789

Montagnana, Bartoloininco,

158, 173

Montagu, Ladi/ Mary Wort-
ley, 27, 387

Montefiore, Sir Moses, 444

Moon, William, 656

Moore, Norman, 221, 2(')0,

390, 446

Moore, S. G. H., 800

Morax. Victor, 660
Moreau, P.- Francis, .349

Morcau |(lc la Sarthc|,

Jac(iues-Louis, 416, 717

Morehouse, George Read, 540.

698

Morel de Villiers. 800

Morestin. Hippolyte, 759, Sll

Morgagni. Giovanni Battista.

363-364, 014

Morgan. C. Lloyd, 5S4

Morgan, John. 389, 390-391

Morgan, John, II, 443

Morgan, Thomas Hunt, .554,

570, 731

Morison, Robert, 255

Morner, K. A. H., Oil

Morris, .Sir Malcolm, 798

Morris, Robert T., 44, 646, 803

Morse, John Lovett, 686, 687

Morselli. Enrico, 677

de Mortillet. Gabriel. 47, 555

Morton, Richard, 272. 310,

311

Morton. Samuel George. 475

Morton. Thomas G., 696

Morton. William T. G., 540-

541

Morvan. Augustin-Marie. 699

Moschion, 204

Moses Maimonides, 123

Mosse. Bartholomew. 416

Mosso. Angelo. 576. 577. 584,

589. 600, 608

Motley. John Lothrop. 295

Motherby, George, 422

Mott, Frederick Walter, 701,

813

Mott. Valentine, 509, 523-

524, 535-537

Mouffet, Thomas, 226

Moultrie. John. 422

Moxon. Walter. 679

Moynihan. Sir Berkley. 756-

757

Much. Hans C. R.. 715. 750

Mujairi, K.. 767

Muller. Friedrieh. 595. 676,

781-782

Muller, Fritz, 552, 568

Muller. G. F.. 460
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Mullcr II., 73r)

Miillcr, Hermann Franz, 755

Miilk-r, Johannes, 471, 476-

478, 484, 49S, 627, 661

Miiller, W. Max, 40, 48

Mullerheini, Robert, 717

Muniford, .James Gregory,

391, 686, 715

Munde, Carl, 709

Mimdinus, 150-151, I'll

V(in Miindy, Jaromir, 712

Miiiik, Hermann, 580, 730

Munoz, Luis, 767

Munson, Edward L., 754, S13

Miinsterberg, Hugo, 584

Murchison, Charles, 448, 801

Murillo, 310

Murlin, John R., 595, 688

Murphy, .John Benjamin, 708,

762-763

Murphy, Shirley F., 711

Mursehhauser, H., 674

Mursinna, Christian Ludwig,

517

Musser, John Herr, 688

Mussey, Reuben Dimond,

537, 538, 782

Muto, M., 767

Muybride, Eadweard, 556, 577

Myer, Jesse W., 507

Mynsieht. Adrian, 292

Myrdaez, Paul, 388

Xagele, Franz Carl, 652

Xiigeli, Carl, 483, 612

Xagelsehmidt, F., 708

Nakagawa, K , 768

Napoleon I, 338, 404, 803

Napoleon IH, 588

Nascher, Ignatz Leo, 688

Naud6, Gabriel, 279

Naunyn, Bernard, 637, 668,

669, 674-676.. 779, 781

van Neck, .lohan, 284

Nedham, Marehamont, 282,

291

Needham, John Turbers'ille,

329

Negri, Adelchi, 677, 743

Neisser, Albert, 627, 749

Nflaton, Auguste, 525, 544

Nelmes, Sarah, 387

von Neneki, Marcel, 708

Nero, 103

Neuburger, Max, 41, 55, 61,

106, 132, 135-137, 144. 151,

152, 159, 166, 173, 185, 186,

257, 264, 267, 270, 274, 292,

336, 361, 376, 377, 400, 412,

427, 429, 451, 460, 689, 867,

868, 895, 897

Neumann, Felix, 190

Neumann, Isidor, 702

Newman, Cardinal, 622

Xewsholme, .Sir Arthur, 798,

800

Newton, .Sir Isaae, 255, 256,

324, 723

Nicaise, fidouard, 145, 221,

641

Nicholas, G. E., 62S

Nichols, Henry J., 753

Nichols, John Ben.janiin, 688,

772

Nicolaier, Arthur, t)27

Nicolaus Florentinus, 158

Nicolaus Physicus, 140

Nicolaus Salernitanus, 140,

142

Nicolle, Charles, 742, 743, 7.50

Nietzsche, Friedrieh, 5.50, 738

Nightingale, Florence, 711,

712, 794, 795

Nikander, 96

Niketas, 114

Nissl, Franz, 564

Nitze, Max, 641, 688

Nobili, Leopoldo, 574

Noble, George Henry, 650

Nocard, Edmond, 627, 750

Noeggerath, Emil, 651, 808

Noguchi, H., 743. 747, 768

Noll, Friedrieh Wilhelm, 600

von Noorden, Carl, 504, 593,

595, 676, 709

Norsini, 145

North, Elisha, 462

Nothnagel, Hermann, 672

Nott, Josiah Clark, 538, 547-

548, 628

Novy, Frederick George, 631,

743

Noyes, Henry Drury, 661

Noyes, Marcia C, 721

Nuck, .•\nton, 247

Xufer, Jacob, 222

Nussbaum, Moritz, 554

Nuttall, George H. F., 591,

627, 632, 743

Xutfall, Zelia, 79

Xutting, Mary .\delaide, 715,

795

Xysten, Pierre-Hubert, 718

Obermeier, Otto, 627, 743

Odo of Meudon, 139

O'Dwyer, Joseph, 662

von Oefele, Felix, 716

Oertel, Max Joseph, 709

Ogata, M., 601. 767

O'Halloran, Sylvester, 358

Oken, I.orenz, 341, 449

Oliver, George, 708

Oliver, Sir Thomai?, 711

Oilier, Louis-X.-E.-L.. 642

Olshausen, Robert, .546, 650

Omont, Henri, 115

Onderdonk, Henry M., 537

Opie. Eugene Lindsay, 683,

732

Opitz, Karl, 716

Oporinus, 213

Ol)penheim, Hermann, 695,

699

von Oppolzer, Johannes, 455-

456, 780

Orcagna, 238

Ordronaux, John, 714

Orfila, M.-J.-B., 522, 714

Oribasius, 111-112

Ormerod, Joseph .\rderne, 288

Orriius, Gustav, 407

Ortollf of Bavaria, 190

Osborn, Henry Fairfield, 46,

862

Osborne, Thomas B., 738

0.seibia, 121

Osgood, Howard, 756, 814

Osiander. .")44

Osier. ,S;> William, 31, 79, 88,

93, 95, 102, 105. 112. 123,

260. 263, 3.88, 390, 436, 466,

.507, .563, 625, 682-683, 693,

71.5, 779, 784, 863, 864, 866,

868, 881

van Ostade, Aflriaen, 312

Ost richer, Seliastian. See

.\ustrius.

Ostwald, Wilhelm. 769. 809,

816

Otis, George .\lexander, 539

Otto. John Conrad, 461

Ould, .Sir Fielding, 347, 416

Overton, E., 705

Ovid, .39, 107

Oviedo y Valdez, .\gustin

Maria. 201. 226, 239

Owen, .Sir Richard, 473, 519,

.551, .5.53

Ozan.am, J.-.\.-F., 716

Ozawa, K., 767

PAcrmoNi, Antonio, 247

Pachon, V.-M., 689

Packard, A. T., 628

Packard, Franci.s Randolph,

228, 310, 415, 715, 718

Pagel, Julius, 142, 143, 145,

717, 816. 867, 869

Pagenstecher, .Mexander, 659

Pagenstecher, Hermann, 659

Paget, Sir James, 642

Paget, Stephen, .346
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Pajinifz, I'hilippc, 7()'.>

Piiintcr, Charles F., 750

Piilf\n, Jean, U47

Paltauf. AiiioUl, 733

Punas, Pliotiiios, GUI

PaiK'oa.-U , Joseph, SSI), 545

Panizza, Hartolonieo, 582

Pansier, P., (ilil

Panuin, Peter I.uilwig, GIS

Panzer, Cleorf.-; WolfKang, 893

Paracelsus, Aureolus. 33, 196-

200, 201, 7(JS, 7G;t, 8S1

Par^', Aiiibroise, 70, 91, 99,

102, 113, 218-220,234, 235,

23G, 524, 02,S, 774

Parent-Uuchatclct, A.-J.-B.,

711

Parinaud, Henri, 660

Park. UosHell, 646, 715. S68

Parker. Geortre Howard, 569,

570

Parker, Peter, G8

Parker. VVillard. 465, 537. 539,

783

Parkes, Alexander, 712

Parkinson, James, 444 445

Parrot, J.-M.-J., 717

Parry, Caleb Hillier, 370, 372

Parry, John 8., 649, 650

Pascal, Blaise, 255

Paschutin, Victor, 619

Pasteur, Louis, 503, 616, 619-

622, 623, 627, 634, 635, 749,

774. SS2

Pater, Walter. 72, 73, 76, 85

Patin, Guy, 261, 298, 302

Paton, Diarmid Noel, 733

Paton, Stewart, 701

Patton, Walter Scott, 743

Paul of .Egina, 112, 122, 195

Paul IV, I'ope, 129

Paulesco, Nicholas, 733

Paulini, Christian Franciscus,

274

Pausanias, 77

Pavloff, Ivan Petrovich, 42,

505, 507. 583, 591-593, 762

Pa\-j', Frederick William, 589,

.680

"Tayne, Joseph Frank, 150.

187, 193, 218, 715

Payr, Erwin, 753, 757-758,

763

Peace, Edward, 537

Peacock, Thomas Bevill, 455

Pean, Jules, 544, 545, 774

Pearce, Richard, 813

Pearl, Raymond, 714

Pearson. Karl, 553, 714, 725-

727, 729

Pechey, John, 272, 292, 295,

311

Vc(|uet, .lean, 240

^•ddie, Robert .\lexander,

89.3, 894

/•liKot, KiiRAne-Melchior, .">()l

elleehet, M., 89.3

Piiletier, Pierre-Joseph, 501

naliel, Antonio, 767

\'nfold, William James, 748

Pepper, William, 684, 782, 784

Pepys, Samuel, 267, 270, 273,

314

Percy, Pierre-Frangois, le

haron, 522

Pericles, 86, 87

Perkins, Elisha, 402

Pernet, George, 862

Perrin, M., 468

Perry, Thomas Sergeant, 404

Persius, 39

Pestalozzi, Johann Heinrich,

376

Peter of Abano, 153, 204, 208

Peter the Great, 413

Peters, Hermann, 108, 237,

293, 717, 897

Petersen, Jakob Julius, 716,

890, 899

Peterson, Frederick, 701

Petit, Jean-Louis, 348-349,

361

du Petit, Stephan-Pourfoir,

333

Petrarca, 175, 231

P^trequin, Joseph-P.-E.. 90.

92, 524

Petroncellus. 1.38

Petrus Hispanus, 155

von Pettenkofer, Max, 270.

504, .594, 710, 801

Petters, Wilhelm, Oil, 673

Petty, .Sir William, 273, 281

Peyer, Johann Conrad, 247,

264

Peyligk, Johannes, 204, 208

PfafT, Philipp, 356

Pfaundler, Meinhard, 674

PfeifFer, Richard, 627, 630, 754

Pfeufer, Karl, 484

Pfizmaier. August, 890

Pfliiger, Eduard F. W., 570,

590, 607-608

von Pfolspeundt, Heinrich,

193

Phayre, Thomas, 201, 233

Philagrius, 112

Philuminus, 112

Phipps, Henry, 791, 796

Phipps, James, 387, 388

Phryesen, Lorenz, 204, 208,

222

Physick, Philipp Syng, 533-

534, 539, 662

Pic, Adrieti, (•)()7

Pick, Filipp Josef, 688
Picot^'-de B6lestre, Frangois,

414

Piersol, George A., .5.56

Pictersz, Arend, 284

Pilarini, 387, 421

Pilcher, Lewis Stcplii'ii, 647

Pindar, 76, 85

Pinel, Philippe, 433-434, 774,

795

Pinkus, Felix, 703

Piorr\-, Pierre-Adolphe, 435,

778

Pirkhcimer, Willibald, 178,

239

PirogofT, Nikolai IvanovicU,

514, 531-533, ,541

von Pirquet, Clemens, 627.

750

Piso, William. 272

Pitard, Jean, 144

Pitcairn, Archibald, 258. 365

Pitres, Albert, 580, 692, 708

Pius V, Popf, 129

Placido, A., 660

Platner, Johann Zacharias,

352, 383

Plato, 75, 93, 132

Platter, Felix, 272, 733

Plattner, 591

Plautus, 107

von Plenciz, Marcus Anton,

378

von Plenck, Joseph Jacob, 378

Pletf, 388

Pliny, the elder, 33, 96, 97, 98,

102-103, 177, 186, 187

Pliny, the younger, 107

Ploos van Amstel, Cornelis,

342

Plotz, Harry, 627, 742, 813

de Ploucquet, G.-G., 888

Podalirius, 77

Poehl, Alexander V., 733

Poggio, 232

Poiseuille. Jean-L.-M., 494,

495-496

Politzer, Adam, 662. 663, 896

Polk. William M., 650

Pollajuolo, Antonio, 209

Pollitzer, Sigmund, 703

Ponce de Leon. Pedro, 203, 279

Poncet, Antonin, 642

Ponfick, Emil, 627

Poore, Vivian, 862

Pope, Alexander, 294, 396, 401

Popham. Alexander, 420

Porro, Edoardo, 650

Port, Gottlieb, 889

della Porta, Giovanni Bat-

tista, 225-226
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Portal, Antoinc, 385

Portal, Paul, 278

Porter, William Townsond,

518, 607, (itil, SI

3

Post, Wriuht, 357, 535

PostnikolT, Pctor V., 305

Pot, John, 30(1

Potain, P.-C.-E., OSS

Pott, Percival, 351-352, 411

Poussin, Nicolas, 310

Power, Sir D'Arcy, 149, 165,

231, 231, 407, 518, 715

Power, llenrx', 710

Power, John Hatr-h, 556

Pozzi, Sanniel-Jean, 651

Praetorius, Johann, 232

Prausnitz, Wilhelin, 711

Pravaz, Charles-Gabriel, 526,

708

Praxagoras, 93

Praxiteles, <>2

Preciani, 145

Preston, Ann, 701

Preuss, Julius, 62, 716

Prevost, Frangois, 514

Prevost, Nicole, 140. 143

Price, George M., 711

Price, Joseph, 650

Prichard, Augustin, 451

Prichard, James Cowles, 434,

702

Priessnitz, Vincenz, 700

Priestley. Joseph, 334-335

Prieur, A., 71S

Primaticeio, Francesco, 115

Pringle, Sir John, 373-374,

420

Prior, J., 1127

Prosper Alpinus, 6S6

Prout, William, 505-506

Prow.azck, .'Stanislaus, 750

Prudden, Tlieophil Mitchell,

618, 790

Ptolemy, 132

Puccinotti, Francesco, 717

von Pufendorf, Samuel, 280

Purchas, Samuel, 202

Purkinje, Johannes Evan-

gelista, 486-488, 495, 591

Purmann, Matthaius Gott-

fried, 276

Puschni.ann, Theodor, 716, 807

Putnam, Helen, 730

Putnam, James Jackson, 740

Putnam, Mary Putnam, 800

Pye-Smith, Philip Henry, 6S0

Pyl, Theodor, 301

Pythagoras, 30, 81-83

QnAiN, Jones, 556

(juain, .Sir Richard, 719

de Quatrcfages, Armand, 249,

554, 016

Qu6nu, E., 755

Quetelet, Adolphe, 725

Quillet, Claude, 279

Quincke, Heinrich, 695, 750

Quincy, John, 380

Quintilian, 98

Rabelais, Fran(joi8, 44, 92,

189

Rachford, Benjamin Knox,

087

Radcliffe, John, 405-406, 407,

414

Rademacher, Johann Gott-

fried, 460

Raeburn, Samuel, 398

Rahere, 171

Rahn, Conrad, 599

Rainibert, Louis-Adolphe, 628

Ramazzini, Bernardino, 292,

310, 324-325

Rambousek, Josef, 711

Ramon y Cajal, Santiago, 563,

706

Ramsbotham, Francis Henry,

348, 052

Ranby, John, 411

Ranvier, Louis-Antoine, 562

Raphael, 238

Rasori, Giovanni, 97, 427

Rattray, Sylvester, 289

Ratzel, Friedrich, 18, 554

Ravaton, Hugues, 375

Ray, Isaac, 304, 467, 714

Ray, John, 255

Rayer, Pierre-F.-O., 435

Rayleigh, Lord, 572

Raynalde, William, 102, 190

Raynaud, Maurice, 299, 300,

699

Read, .Sir William, 400

Rcade, Charles, 775, 795

de R6aumur, Ren6-A.-F., 328-

329, .505

R6camier. Joscph-C.-.\., .544

von Recklinghausen, Fried-

rich Daniel, 6 IS, 703

Recklinghausen, Max, 750

Redi, Francesco, 245, 254-

255, 285

Reed, Walter, 029, 751-752,

7.53

Regensburger, Martin, 780

Rehn, I.ouis, 642

Reich, E., 711

von Rcichenbach, Karl, 382

Reichcrt, Edward Ty.son, 612,

oos

Reichcrt, Karl Fiogislaus, 479

Rciciding, Dietrich, 719

Reid, William W., 539

Reide, Thom.as Dickson, 375

RcilT, WaUher, 190

Reil, Johann Christian, 379-

380, 418, 434, 454

Hciiihard, Felix, 50

Rcisch, Gregor, 204, 208

Reisinger, Franz, 050

Remak, Robert, 479, 495-486,

495, 708

Rembrandt van Rijn, Har-

mensz, 284, 312

Remmelin, Johann, 248

Renaudot, Th6ophraste, 282

Rpspighi, Emilio, 703

Retzius, Magnus Christian,

602

Retzius, Magnus Gustav, 554,

563

Reverdin, Jacciues-IvOuLs, 642,

733

Reynolds, Sir Joshua, 398

Rhazea, 119, 121, 125, 178,446

Ribera, Jusepe, 312

Ricardus Anglicus, 150

Ricardus Salernitanus, 140

Richardson, .Sir Benjamin
Ward, 29, 2.52, 715, 718

Richelieu, Cardinal, 296

Richer, Paul, 556, 693, 775

Richerand, Anthclme-Bal-

thasar, 520

Richet, Charles, 606-607, 627,

710

Richmond, C. M., 003

Richmond, John Lambert, .544

Richter, August Gottlieb, 350,

411

Richter, Paul. 40, SS, 311

Richter, Wilhelm Michael, 716

Ricketts, Howard Taylor. 742,

7.5.5

Ricord, Philippe, 435-436, 030

de Ricmer, Pieter, .533

van Ricmsdijk, Joannes, 341,

347

Ricsman, David, 018, 805

Riggs, John M., 3.'iO, 063

Rillict, Fr6d^-ric, 007

Rindfleisch, Eduard, 018

Ringer, Sydney, 000, 703,

700

Rinne, A., 063

Riolan, Jean, 244

Ripp.stein, E., 608

Ritgen, Ferdinand A. M. F..

.544, 548

Ritter von Rittershain, Gott-

fried, 703, 898

Riva-Rocci, Scipione, 688

Rivers, W. H. R.. 23, 27. 47
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Kivimi.-i, AuKUstiis CJuirimi'^,

255. 201

Ki)l>ort. (ioa

lioborton, .lolin, 71

1

Uohorff, John H., 7."><1

ilolla Hobia, Gioviiimi 2.SS

Hobiii, Charles, 7 IS

Uobinson, Anilrcw Hose, 703

Robinson, N'ictor, StJi), 889

Robinson, William .1., 802

Robson, A. W. Mayo, 7.")7

Rochester, Earl of, 404

Rodgers, John Kearny, 537,

538

Rodin, Aupuste, 775

Rodriguez, Juan Maria, 767

Rodriguez Mendez, Rafael,

767

Roederer, Johann Gcorg, 416,

421

Roelants, Cornelius, 190

Roemer, Olof, 258

Roentgen, Wilhelni Konrad,

688, 70S

Roeschlaub, Johann Andreas,

427

Roper of Palermo, 141-142

Rogers, David L., 537, 538

Rogers, Sir Leonard, 447, 708,

743

Rohde, Erwin, 74, 75

Roh6, George H., 711

Rohlfs, Heinrieh, 716, 718

Rokitansky, Carl, 454-455,

615, 653, 680

Roland of Parma, 141

Rolander, Daniel, 408

Rolando, Luigi, 581

Rolfink, Werner, 283

RoUeston, Humphry Davy,
375

Rollo, John, 384

Romanes, Georgs John, 584,

605

Romanovsky, Dimitri L., 628

Romberg, Moritz Heinrieh,

689-690

Romilly, .S(> Samuel, 798

van Roonhuyse, Hendrik,

278-279, 545

Roosa, D. B. St. John, 662

Roosevelt, Theodore, 131
J

Rorie, David, 34

Rosa, Edward Bennett, 595

Rose, F., 504

Rose, Valentin, 102, 107, 716

Rose, WicklifFe, 742

Rosen von Rosenstein, Nils,

384, 416

Rosenau, Milton Joseph, 627,

711, 752

Rosenbach, Ottomar, 591, 662

111, .luliiis, 7111,

Kdwaid Carl,

ri9

1)32,Hoseiiow

(•)S5

Rosenthal, Isidiir, C.dS

R()slin, Kucharius, 1(lL>, 113,

190

Ross, George, (>SS

Ross, .Sir Ronald, 267, 028,

744

Rostan, I^'on, (iSO

Rotch, Thomas Morgan, 074,

687

Roth, Otto, 7 IS

Roth, Vladimir Karlovieh,

099

Rothmann, 421

de Rothschild, Henri, 889

Rouelle, 383

Rouget, J., 742

Rous, Peyton, 618, 750

Rousseau, Jean-Jaeques, 360,

419

Roussel, Th^ophile, 742, 800

Roussct, Francois, 222

Roux, Cesar, 700

Roux, iSmile, 621, 022, 027,

630

Roux, Philibert-Joseph, 522

Roux, Wilhelm, 570, 571, 719

Rowland, Henry Augustus, 31,

575, 817

Rowlandson, Thomas, 398

Rowntree, Leonard G., 444,

089, 707

Roy, Charles Scott, 603

Rubens, Peter Paul, 247-248,

303, 310, 312

Rubner, Max, 594, 074, 711,

893

Rudbeck, Olof, 246

Riidinger, Nikolaus, 076, 734

Rudolr-h, 11, 201

Rudolptii, Karl Asmund, 027

Rueff, Jacob, 190

do la Ruelle, Jean, 101, 224

RufTer, Sir Marc Armand, 52,

53, 5.55

Rufus of Ephesus, 102

Ruge, Carl Arnold, 051

Ruhrah, John, 087, 721

Ruini, Carlo, 228, 274

Rumford, Count, 407, 711

Rummo, Gaetano, 077

Rumpel. Theodor, 618

Rumsey, Henry Wyldbore,

712, 714

Rusch. Adolf, 1.57

Rush, Benjamin, .389, 390,

393-395

Ruskin, John, 209, .3.54

Russ, V. K., 7.50

Russell, Frederick F., 753-754

Husscll, I'aliirU, 447

Riitimoycr, Ludwig, 554, 506

Rutty, John, 3S3

Ruysch, FredcriU, 217, 248,

249, 2.S5

Rynd, Francis, 438. 708

S.\Bm, Florence, 51)9

.Sabouraud, Raymond, 437,

702

Sachs, Bcinhard, 0S7, (i'.IO

von Sachs, Julius, 889

Sachs, Theodore Bernard, 793

Sacgcrt, Karl Wilhelni, 790

Saciiiisch, Edwin Theodor, 059

Sallord, William E., 25, 292

Sahli, Hermann, 708

de Saint Amand, Jean, 153

Saint Basil, 168

Saint Benedict, 136

Saint Chry.sostom, 41

Saint Francis Xavier, 70

Saint Hildegarde, 141

Saint Jerome, 169

St. Martin, Alexis, .500

Saint Teresa, 267

Saint Vincent de Paul, 311

Sainte Beuve, Charles-Au-

gustin, .395

Sajous, Charles E. de M., 732,

808

.Salicetti, Guglielmo, 143-144,

440

Salignac, 235, 236

Salkowski, Ernst, 610-611,

088, 689

Salmon, Daniel Elmer, 032

Salmon, Thomas William, 81.3

Salvage, Jean-Galbert, 342

Salvenmoser, 599

Sambon, Louis Westerna, 742

Sanarelli, Giuseppe, 677, 751

Sanderson, .S')> John Burdon.

See Burdon Sanderson.

Sandifort, Eduard, 320, 338,

653

Sandstrom, Ivar, 556, 733

Sanger, Max, 6.50, 651

Santorini, Giovanni Domen-
ico, 338

Santorinos, Jan, 115

Santorio, Santorio, 258-259

Santos Fernandez, Juan, 767

Sappey, M.-P.-C, 556

Sargent, John Singer, 775

Sarton, Georges, 866

Sauerbruch, Ernst Ferdinand,

755-756

Sauter, J. N., .544

Savage, G. C, 661

Saxtorph, Mathias, 347
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Sayre, Louis Albert, 539, 647

Seanzoni, Friedrich Wilhelm,

G13, (i.")2

Scarhoroufih, Sir Charles, 2 J6,

2,S4

Scarpa, Antonio, 338, 343

Schiifer, Sir Edward A., 612,

044, 708, 732

Sehafor, Alfred, 5G9

SchamberK, Jay F., 703

Schaudinn, Fritz, 741, 744-

746

Schede, Max, 762

Schedel, Hartmann, 179

Scheele, Carl Wilhelm, 595

Scheiner, Christoph, 259

Schelonz, Hermann, 705, 897,

900

SehellinK, Konrad, 1S2, 425

Sehenck, Benjamin U., 627,

703

Scheresehewsky, Joseph W.,

799

Schick, B., 750

Schiff, Moritz, 597-598, 732

von Schiller, F., 324, 327, 341,

400

von Schjerning, Otto, 812

Schlatter, Carl, 041

Sehlegel, Friedrich, 451

Schloich, Carl Ludwig, 755

Schleidnn, Matthias Jacob,

480-481, 482

Schlinmann, Heinrich, 71

Schloesser, Karl, 70S

Schloffor, H., 7ofi

Schlossmann, Arthur, 674

Schmaus, Leonhard, 183

Schmidt, Alexander, 592, 602

Schmidt-Mulheim, Adolf, 601

Schrnidt-Rinipler, Hermann,
660

Schmierleberg, Oswald, 596,

600, 704-705

Schneider, Conrad Victor, 247,

267

Schoepf, Joliann David, 25,

390

Schonlein, Johann Lucas, 450-

451, 702, 778-779

Schonlein, Karl, 579

Schott, Johann, 204, 208

Schott, Theodor, 709

Schrader, Max, 676

Schreyer, Johann, 273

Schroder, Karl, 650

Schroeder van der Kolk,

Jacob, 659

Schultes, Johann, 276

Schultze, Max, 4S3, 560-561,

563. 564, 660, 661, 662

Schiitzenberper, Paul, 611, 736

Schuyler, Louise Lee, 794

Schwabe, Daniel, 276

Schwann, Theodor, 481-482,

488, 507, 575

Schwartze, Hermann, 663

Schwcigger-Seidel, Franz, 567,

601

de Schweinitz, George E., 661

Scott, Sir Walter, 146, 398

Scribonius, G. A., 272

Scribonius Largus, 107

Scultetus, Johann, 276

Sebileau, Pierre, 663

Sebiz, Melchior, 272

Seechi, Egidio, 733

Sedgwick, Julius Parker, 688

Sedgwick, Leonard W., 719

Sedgwick, William Thompson,
604, 711, SOI

Sedillot, Charles, 526. 641

Seelig, Major Gabriel, 867

S6guin, fidouard, 778, 796

Seller, Carl, 602

Seiigmann, Franz Romeo, 717

Seligmann, Siegfried, 38, 39

Sellards, Andrew Watson, 750

Semmclweis, Ignaz Philipp,

457-459, 635

Semon, Sir Felix, 662, 732

de Senac, Jean-Baptiste, 384

Senator, Hermann, 618, 672-

673, 780

Senckenberg, Johann Chris-

tian, 379

Senn, Nicholas, 646, 762

Sennert, Daniel, 261, 271, 288,

311

Serenus Sammonicus, Quin-

tus, 108

Sergi, Giuseppe, .554

Sertiirner, Friedrich Wilhelm

Adam, 504

Servetus, Michael, 214, 216,

242, 775

Setchenoff, I. M., ,582, 608

Sever. James W., 756

Severino, Marco Aurelio, 249

Scverinus, Peter, 199

de S6vign6, Madame, 288, 291,

292

Sewall, Henry, 606

Shakespeare, Edward O., 629,

753

Shakespeare, William, 26, 39,

90, 200, 231, 290

Sharp, Jane. 277

Sharpey, William, 489, 500.

602, 033

Shastid, Thomas Hall, 896

Shattuck, George Bnine, 808

.Shaw, Bernard, 581, 771,

866

Sherrington, Charles Scott,

499, .582, 583

Sliew, Joel, 709

Shiga, Isagiyoi, 627, 741, 767
Shippen, William, 392-393
Shrady, George F., 808
Sibson, Francis, 446
Sicard, Arthur, 7.50

Sieard, Cueurron, Ahhr, 3()1

Siebold, Carl Caspar, .348, 411

von Siebold, Carl Theodor
Ernst, 489, 627

von Siebold, Eduard Caspar

Jacob, 652, 895

Siegeniundin, Justine, 277

Sigault, Jean-Ren6, .3^7

Silvatico, Giambattista, 201

Simms, James Marion, 539,

545-547

Simon, Gust.av, 531, 539

Simon, Sir John, 712, 801

Simon, Max, 107

Simon, Thtodore, 738

Simonin, M., 7,58, 812

Simpson, Sir James Young,

.541, .543, 653

Sinclair, M., S14

Singer, Charles, 41, 141, 178,

181, 201, 205, 226, 249, 715,

869

Singer, Dorothea Waley, 181,

869

Sinkler, Wharton, 688, 697

Skene, Alexander J. C, 651

Skoda, Jo.sef, 450, 453-454

Sladen, F. J., 684

Sloane, Sir Hans, 387, 405,

406, 408, 414, 419

Slye, Maud, 718

Smart, Charles, .539

Smellie, William, 345, 0.53

Smith, Grafton Elliot, 17, 18,

47. 52, 79, 352, .5.54

Smith, Graham, 743

Smith, Henry, 765

Smith, James, 389

Smith, Job Lewis, 687

.Smith, Nathan, 534-535, .5.38,

539, 543

Smith, Nathan Ryno, 539

Smith, Robertson, .33

Smith, Stephen, 801

Smith, Theobald, 624, 627,

632, 7J3

Smith, Thomas Southwood,

712

Smollett, Tobias, 146, 399, 400

Smyth, Andrew Woods, .5.3.5,

537-538

Snape, .Andrew, 274

Snellen, Hermann, 6.56

Snow, John, 713, 801
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Sobotfa, .loliaiiiuvs, '}'M, .'>69

Socin, Aujsiisto, M'2

von SoeiunuTrinK, Smiiiiol

Thomas, 2()2, .{27, 339, :{S:}

Soiloti, John Siiiilh, 'A'.i

Solis-Cohcii, .lacob, (i(U, (U>2

Solis-Cohon, Solomon, U.'Ui, 7;54

do Solleyscl, .laciiuos, 271, 274

St)lhn!inn, Toralcl, 707

Sommcr, Rol)ort, 701

Soranus of Eplicsus, 8U, 102,

107, 114

Sottas, .lulos. 699

Soubeiran, EuK^ne, 502

Souchon, Eilmonil, (iSS, 789

Souqucs, Achillc, .Si:{

South, John Flint, 518, 715

Southcy, Robert, 40;{

Souttar, H. D., 814

Soxhlet. Franz, 612

Spach, Israel, 222

Spadara, Micco, 310

Spagna, G., 238

Spalding, Lyman, 782

Spallanzani, Lazaro, 329-330,

356, 505

Spalteholtz, Werner, 555, 683

Spencer, Herbert, 550

Spengler, Carl, 750, 793

Spiegelberg, Otto, 652

van Spieghel, Adrian, 248, 249,

271

Spinoza, Baruch, 2S0

Spitza, Edward Anthony, 557

Spitzka, Edward Charles, 701

Spivak, Charles D., 62, 688,

715, 721

Spreckels, Rudolf, 782

Sprengel, Christian Konrad,

341

Sprengel, Kurt Polycarp, 112,

160, 162, 385, 899

Spurzheim, Johann Caspar,

579 .

Ssoboleff, Leonid Vasilievich,

732

Stacke, Ludwig, 663

Stadelmann, Ernst, 675, 676,

703

Stahl, Georg Ernst, 272, 310,

317-318, 334, 348, 358, 453

Stair, Earl of, 374

Stanley, Edward, 691

Stannius, Hermann, 602

Starling, Ernest Henry, 590,

732, 733

Starr, Louis, 687

Starr, M. Allen, 688, 790

Stassen, 814

Steams, John, 652

Stedman, Thomas L., 719, 808

Steen, Jan, 303

St'-Kor, F. J., 566

Stein, Georg Wilhelin, ()53

Stein, Stanslav, (MV.i

Steinheim, Salomon Levi, 689

Steinschneidcr, Moritz, 123,

125, 716

Stcinthal, Martin, 689

Stellwag von Carion, Carl, 056

Stengel, Alfred, 688

Steno, See Stensen.

Stensen, Niels, 247, 264-266

Stephanus. See Estienno.

Stephenson, Thomas, 711

Sternberg, George Miller, 627,

62'.l, 751

Sterne, Laurence, 44

Stevens, George T., 661

Stevens, Joanna, 402

Stevens, William, 519

Stevenson, Robert Ijouis, 44,

865

Stewart, Alexander Patrick,

464

Stewart, Charles, 383

Stewart, George Neil, 606

Sticker, Georg, 181, 310, 716,

890

Stiles, Charles Wardell, 741,

888

Still, George Frederick, 681

Stille, Alfred, 466, 685

Stille, Moreton, 714

Stilling, Benedikt, 543, 587

Stimpson, Julia, 795

Stimson, Lewis Atterbury,

647, 650

Stirling, William, 245, 251,

496, 601, 602, 789, 897

Stoerck, Anton, 378

Stokes, Adrian, 814

Stokes, Sir George Gabriel,

608

Stokes, Whitley. 437

Stokes, William, 439-440

Stoll, Maximilian, 378, 385,

421

Stone, Richard French, 717

Storer, Horatio R., 895

Storj-, Julian, 774

Strabo, Walafrcd, 137

Stratz, Carl Heinrich, 556

Straub, Paul F., 754

Strecker, Adolf, .504, 591, 596,

611

Streeter, Edward C, 146, 148,

200, 208

Strieker, Salomon, 619

Stromeyer, Georg F. L., 278,

523, 529-530

Strong, Richard P., 814

Strumpell, Adolf, 695

Sturm, J. C. F., 765

Sudhoff, Karl, 36, 49, 52, 53.

.56, .57, 60, 95, 103, 109, 111,

122, 1.36, 138, 139, 141, 11.!,

150. 158, 165, 167, 174, 175,

179, 181, 182-181, 1,S!>, 191,

192, 195, 198, 200, 201-208,

210, 2.39, 240, 717, 71S, 768-

770, 866,_867, 893, 894, 898,

899

Suetonius, 107

Susruta, (')3, 64

Siissmilch, Johann Peter, 325-

326, 420

Sutton, Daniel, 421

Sutton, Robert, 421

Sutton, Thom.as, 463, 689

Suzuki, M., 767

Swamnu'rilam, Jan, 248, 251,

273

Swan, Joseph, 582

van Swieten, Gerhard, 321,

.344, 377-378, 416, 813

Swinburne, Algernon f/harlcs,

131, 170, 293, 313, 739, 800,

867

Sydenham, Thomas, 269-271,

293, 295, 310, 311, 749, 884

Sykes, J. F. J., 800

Sylvester, Joseph, 863

Sylvius, Franciscus, 260-261,

310

Sylvius, Jacobus, 211, 212, 216

Syme, James, 513-514, 633,

635

Symons, Arthur, 39

Tacitus, 107, 161, 5.54

Tagliacozzi, Gaspare, 221

Taguchi, K., 767

Tait, Robert Lawson, .'548,

635, 648-650

Takamine, Johiki, 708, 732

Talbot, Fritz B., .595, 688

Tamburini, Augusto, 677

Tanquerel des Planches, L.-

T., 711

Tanzi, Eugenio, 701

Tardieu, Auguste-Ambroise,

714

Tarnier, ^fitienne, 652

Tavernier, Jean-Baptiste, 295

Tawara, S., 734

Tay, Warren, 697

Taylor, Chevalier, 401

Taylor, E. W., 686

Taylor, James Madison, 710

Taylor, James Spottiswoode,

.869

Taylor, Robert William, 703

Teale, Thomas Pridgin, 427,

518
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Tcichmann, T.udwiK, 504

TiMcliiur\cr, Ilcnnanii Fried-

rich, :js!

Telesphorus, 77

Teniers, 303-304, 312, 313

Tennent, John, 390

tlu Tennetar, Michel, 380

Tennyson, Alfred, 39

Tenon, Jacobus Ren6, 417

Terborch, Gerard, 312

Terence, 107

Terrier, Louis-Felix, G42

Testut, Jean-L6o, ooG

Thacher, James, 280, 306, 389,

391, 715

Thaelveray, W. M., 775, 770

Thackrah, Charles Turner,

440, 711

Thaddeus Florentinus, 153

Thales, 80

Thaon, Louis-Albert, 607, 699

Thayer, William Sydney, 683,

684

Theden, J. C. A., 411

Themison, 97

Th6nard, Jacques-Louis, 591

Theocritus, 83

Theodoric, Bishop of Cerria,

142, 147, 167

Theodorus Priscianus, 108

Theophilus Frotospatharius,

114, 141

Theophrastus of Eresos, 93-

94, 100

Th6venin, Frangois, 280

Thevet, Andrg, 201

ThewHs, Malford W., 688

Thierfelder, Hans, 591

Thierfclder, Johann Gottlieb,

710

Thiersch, Karl, 618, 638

Thi6ry, Francois, 381

Thiry, LudwiK, 000

Tholde, Johann, 197

Thomas, Henry M., (iSS

Thomas, Hugh Owen, 643, 755

Thomas, Theodore Gaillard,

548, 050

Thomas, WilHam I., 24, 555

Tliompson, Dora E., 79,")

Tliompson, W. Gihnan, 711,

799

Thomsen, Juhus, 099

'Thomson, Benjamin, 407

'Thomson, Sir Henry, ()41

'Thomson, William, 660, 698

Thoreau, Henry David, 254,

400

'Thorinston, James, 060

Thorpe, .S'i> Edward, 280

Thoth, 49, 51

Thucvdides, 72. 90

'ThuilHer, Charles, 271

Tliurnheysser, Leonhard, 202-

203

TichomirotT, A., 731

Tichy, Joseph Wenceslaus, 383

Tiedemann, Friedrich, 506

Tiepolo, 398

Tigerstedt, Robert, 577, 681

Tilesius von Tilenau, W. G.,

384

Tilt, Edward Jolin, 544

Tilton, James, 391

Timoni, Emmanuel. 387, 421

Tissot, Simon-Andr€-D., 380,

404, 407

Titian, 213

Tizzoni, Guido, 02S, 732

Tobler, Ludwig, 074

Todd, John Lancelot, 743

Toldt, Carl, 535

de Tolosa Latour, Manuel, 767

Tomes, .S'(> John, 664

Tommasi, Salvatore, 677

Tommasi-CrudeH, Corrado,

626, 677

Toner, Joseph Meredith, 307,

715

Tooth, Henry Howard, 693

Topinard, Paul, 554

Torney, George H., 753

von Torok, Aurel, 554

della Torre, Marc Antonio, 209

Torti, Francesco, 381

de Tournefort, Joseph-Pitton,

255

Toynbee, Joseph, 062

Tradescant, John, 306

Tragus. See Bock.

Trail, Russell Thacher, 709

Traube, Isidor, 012

Traube, I>udwig, 602, 618, 668,

669-670, 779

Traube, Moritz, 612

Travers, Benjamin, 427, 511,

656

Tr61at, Ulysse, 642

'Trembley, Abraham, 330

Trenholme, E. H., 548

Trcverus, Peter, 195

Treves, iS7> Frederick, 644

Tripler, Charles S., 754

von Troltsch, A. F., 662

Trommer, .504

TrommsdorfT, Johan Barthol-

omii, 410

Tronchin, Theodore, 380-381

Trotter, Thomas, 375

Trotula, 140

Trou.sseau. Armand, 661, 665,

060, 091, 099, 780, 803

Trudeau, Edward Livingstone,

793

Tschermak, E., 724

Tschirdi, Alexander. 172, 223,

239, 295. 705

Tubby, .\lfred Henry, 757

Tuffier, Marin-Th6odore, 753,

758, 812

Tuke, Daniel Hack, 699, 790

Tuke, Wilham, 419

Tulp, Nicholas. 272, 284

Turck, Lmlwig, 459, 582, 661

Turgenieff, Ivan, 533, 776

Turnbull, Lawrence, 662

Turner, Daniel, 422

Turner, Sir William, 558

Turquet de Mayerne, Theo-

dore, 283, 295

Twitchell, Amos, 537

Tylor. .S'(> Edward Burnett,

40, 318, 555

Tyndall, John, 712

Tyson, Edward, 249

Tyson, James, 685

Tyzzer, E. E., 618

VON Uexkull, J., 577

L'ffelmann, Julius, 711

Uffenbach, Peter, 274

Ulsenius, Theodoricus, 182,

237

Underwood, Michael, 384, 418

Unna, Paul Gerson, 702-703,

708

Urbantschitsch, Victor, 602

Ure, Alexander, 503

Ustimovitch, C, 600

Valadier, .\.-C., 663, 814

Valentin, Gabriel Gustav, 480,

487, .580, 612

Valentine, Basil, 197-198

Valentini, Michael Bernhard,

384

Valescus de Taranta, 35, 36,

159

Valsalva, Antonio Maria, 338,

304

Valverde de Hamusco. Juan,

218

Van Beneden. ftdouard, 507,

569

Van den Boogaerdt. Herman,
300

Vanbrugh, Sir John, 398

Van Buren, John, 423

Van D.\-ck, Anton, 312

Vanghetti, G., 756, 814

Van Gehuchtcn, Albert, 556,

563

Van der Gucht, Gerard, 351

Vaquez, Henri, 607
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da VuriRnuna, Gii(jlioliiio, l.'>2,

VarnhiiKon von T'lisc, I?:ilicl,

Viirolio, Coslanzo, 217

Vassalo, Giulio, 733

Vater, Abraham, 338

Vauban, 296

Vaufthan, Victor Clarence,

507. G29, 631, 753, SOS

Vedder, Edward B., 70S, 754

Vogptius, 114

Veit, .lohann, 051

Velasquez, Dieso R. do S.,

312

Velpeau, A.-A.-L.-M., 522,

523-524, 774

Venel, Jean-Andre, 349

Verneuil Aristide-Auguste,

641

Veronese, Paolo, 238

Verworn, Max, 612

Vesalius, Andreas, 61, 89, 105,

106, 119,211-214,218,231,

242-243, 248, 774, 885

Vesling, Johann, 246

Vetch, John, 655, 656

Vicary, Thomas, 196, 218, 234

Vicq d'Azyr, F^'-lix, 341, 386

Vidius. See Guidi.

Vierordt, Karl, 602, 6S8

Vieussens, Rajniond, 247, 261

,

283

de Vigevano, Guido, 150

di Vigo, Giovanni, 219, 220

de Vigo, Juan, 292

Villemin, Jean-Antoine, 619,

664-665

Vindicianus Afcr, 108

Virchow, Rudolf, 46, 47, 170,

183, 266, 317, 356, 363, 425,

451, 454, 455, 478, 481, 553,

554, 555, 558, 560, 562, 567,

611, 612-616, 669, 710, 711,

715, 779-780, 885

Virgil, 107

Vitnivius, 97

de Vitry, Jacques, 179

Vives, Juan Luis, 814

Voegtlin, Carl, 733

Vogtherr, G., 195

Vogtherr, Heinrich, 204

von Voit, Carl, 590, 594, 607,

710

Volkmann, Alfred Wilhelm,

582, 602

von Volkmann, Richard, 638

Volta, Alessandro, 333

Voltaire, Frangois-Marie-

Arouet, 380

Volter, Christoph, 276

Voltolini, Rudolph, 662

Voulii<^ine, Ernst, 893

Vulpian, E.-F.-A.. 582, 691

\V'.\nK. John Pi;ti;u, 1 17

Waeehtlin, Johann, 208

Wagner, Clinton, ()62

Wagner, Ernst, 703

Wagner, Richard, 21, 111

Wagner, Rudolf, 479, 612

Waleher, Gustav Adolf, 122,

655

Waldenburg, Louis, 336

Waldeycr, Wilhelm, 556, 564.

5(59

Waldstein, .S'i> Charles, S5

de Wale, Jean. 244

Wallace. Alfred Russel, 549,

550

Wallace, William, 438

Waller. Augustus Dfsir6, 735

Waller, Augustus Volney. 563,

579, 587

Wallis, John, 279

Walsh, James J., 109, 145,

147. 152, 163, 168, 170,231,

286, 295, 715, 773, 891

Walsh, John, 333

Walter, Friedrich, 703

von Walther. Philipp Franz.

656

Walton, Alice, 892

Walton, John, 390

Wandelaer, Jan, 343

Warburton, Lord, 472

Ward, Joshua, 401

Wardrop, James, 517-518, 656

Ware, John, 462-463, 689

Waring, Edward John, 447

Warren, John, 357, 391. 534

Warren. John Collins, 534,

538. 541, 808

Warren, John Mason, 538

Warren, Joseph, 391

Warren, Samuel, 776

Warthin, Aldred Scott, 814

Washington, George, 391, 394,

423

von Wassermann, August, 747

Waterhouse, Benjamin, 389

Wateson, George, 201

Wathen, Jonathan, 361

Watson. Admiral, 375

Watson. Irving Allison. 717.

869

Watson, Robert, 384

Watson, Sir Thomas, 445

Watson, William, 384

Watt, James, 336

Watt, Robert, 888

Weber. Eduard Friedrich.

497-498

Weber. Ernst Ilcinricli, 496-

498, 5S3, 5.S 1

Weber, F. Paikis, 717, S.S7 .

Weber. Herman. 699

Weber. Wilhelm lOduani, 498

Webster, John Clarence, 650

Webster, Noah, 716

Weehsberg, F.. 749

dp Weckcr. I-ouis. 061

Wedensky. N. I., 578

Weeks. John E., 624, 660

Weichselbaum, Anton, 618,

627

Weigert, Carl, 563, 617-618,

623

Weil, Adolph, 767

Weininger, Otto, 738

Weir, Robert Fulton, 647

Wcismann, August, 553-554

Welch, William Henry, 67,

396, 540, 618, 627, 630-631,

784, 790, 791, 808, 865

Wellmann, Max, 97, 98, 100,

101, 112, 716, 892

Wells, H. G., 632

Wells, Horace, 540

Wells, iS')> Thomas Spencer,

543, 648

Wells, William Charles, 425,

441, 445

Welsch, Gottfried, 272, 279

Wenzel, Carl, 652

Wepfer, Johann Jacob, 271

Werdnig, Guido, 699

Werlhof, Paul Gottlieb, 378,

397, 406

Werner, H., 814

Wernicke, Carl. 535. 699,

700

Werth. Richard, 650

Wertheim, Ernst, 650, 651

Wesley, John, 409, 798

West, Charles, 681

Westphal, Carl F. O., 695

Weszpr^mi, Stephan, 3S8

Weyer, Johann, 222, 288

Weyl, Theodor, 711

Wharton, Edith, 212

Wharton, Francis. 714

Wharton, Thomas, 246

Wheatstone, Sir Charles, 656

Wheeler, Claude Lamont, 808

Whistler, Daniel, 266

White, Anthony, 518

White, Charles. 347. 351

White. Gilbert, 34

White, S. Pomeroy, 537

White, Wdliam Alanson, 36,

701, 740

Whitman, Charles Otis, 567

569, 808

Whitman, Walt, 728, 739
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Whytt, Robert, 332-333, 194,

499

Wichmann, .lohunn Ernst,

379, ,3S4, 702

Wickersht'iiner, Ernest, 139,

150, 299, 408, 410, 717

Widal, Ferdinand, 027, 630,

676, 750, 753

Wiedershoim, Robert, 560

Wiertz, Anton, 774

Wixan, John, 102

Wilde, Sir William, 518, 663

Wilder, Russell Morse, 742

Wilks, Sir Samuel, 431, 441,

442, 444, 679, 699, 715

Willan, Robert, 384, 436

Willems, Charles, 814

Williams, Charles .1. B., 681

Williams, H. B., 595

Williams, Henry Willard, 601

Williams, John, 405

Williams, John Whltridge,

650, 652, 896

Williamson, Wallace, 636
Willis, Thomas, 246, 261-263,

310, 311, 695

Wilmer, William Holland, 661

Wilson, Edmund Beeeher,

567, 731

Wilson, S. A. Kinnear, 699

Wilson, Sir William James
Erasmus, 702, 703

von Winckel, Franz, 892

Winslow, Jakob Benignus,

338

Winter von Adlersfliigel,

Georg Simon, 274

Winter, Georg, 651

Wintcrnitz, Milton Charles,

814

Winternitz, Wilhelm, 367, 709

Winthrop, John, 30f)

Wintringham, Clifford, 258

Wirdig, Sebastian, 288

Wirsung, Georg, 246

Wiseman, Richard, 276-277,

290, 296

Wistar, Caspar, 474

Wister, Owen, 698

Withering, William, 367-368

Withington, Edward T., 83,

133, 715, 868

Witkowski, Gustave-Jules-A.,

896

Witthaus, Rudolf A., 714

Wittwer, P. I.., 136, 385

Wrifler, Anton, 638

Wohler, Friedrich, 503-504

Wolcott, Erastus Bradley, 539

Wolf, Caspar, 222

Wolff, Caspar Friedrich, 340,

479

Wolff, Julius, 618, 640

Wolff-Eisner, Alfred, 750

Wollaston, William Hyde,

383, 425, 504, 611, 655-650

Wollstein, Martha, 813

Wood, Alexander, 708

Wood, Casey A., 661

Wood, Derwent, 814

Wood, George Bacon, 466, 781

Wood, Horatio C, 703, 706-

707, 790

Wood, William, 089

Woodall, John, 375

Woodhull, Alfred Alexander,

751, 754, 895

Woodruff, Charles E., 754

Woodward, Joseph Janvier,

539

Woodward, William C, 801,

802

Wooldridge, Leonard Charles,

601, 644

Woolhouse, Thomas, 400

Wootton, A. C, 291

Worcester, Elmwood, 709

Wordsworth, William, 016,

622

Worm, Olaus, 255

Wormley, Theodore George,

715

Wren, Sir Christopher, 262,

273

Wreszinski, Walter, 49

Wright, Sir Almroth Edward,

627, 630, 754

Wright, James Homer, 743

Wright, Jonathan, SO, 662, 894

Wright, Marmaduke Burr,

652, 655

Wrisberg, Heinrich August,

338

Wu Lien Teh, OS

Wunderlich. Carl R. A., 318,

452-453, 778, 8(j8

Wundt, Wilhelm, 555, 584
Wiirtz, Felix, 221

Wiistenfeld, Heinrich Ferdi-

nand, 716

Wyer, Robert, 148

Wyeth, John A., 784

Wynian, Jeffries, 474

Wynkyn de Worde, 186, 195

Xenophon, 84

Yamagawa, K., 768

Yerkes, Robert M., 555, 584,

813

Yersin, Alexandre, 621, 027,

755

Yokogawa, S., 767

Yonge, James, 277

Yoshida, Sadao, 768

Young, Hugh Hampton, 540,

755

Young, John R., 329, -ftSQi 5(;;
Young, S\dney, 715

Young, Thonuis, 49, 358-360,

385, 425, 656, 715

Yperman, Jean, 149

Zacchias, Paolo, 272

Zacutus Lusitaiuis, 272

Zahm, John Augustine, 27, 30

Zakrzewska, Marie, 791, 794 .

Zambecari, Giuseppe, 274

de Zancaiis, Alberto, 167

Zaufal, Emanuel, 663

von Zeissl, Hermann, 676

von Zeissl, Maximilian, 077

Zerbi, Gabriele, 168, 209

Ziegler, Ernst, 618

von Ziemssen, Hugo, 671, 70S

Zimmermann, Johann Georg,

378, 421

Zinn, Johann Gottfried, 338

Zinsser, Hans, 632

Zooge von ^L^Ilteuffel, Wer-
ner, 638

Zuckerkandl, Emil, 490, 601

Zuntz, Nathan, 595

Zwaardemaker, Hendrik, 012
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AAA DISEASK, 40

Abbasides, 117

Abortion, 107, lOS

Absorption, S.n, 332, 478,

494

Academies, scientifie, 281-282

Acanthosis nigricans, 703

Acapnia, COS

Accommodation, 259, 359, 7C5

Acetanilide, 70S

Acetone, 595, fj73

Acetonemia, (i70

Achondroplasia, 53, 383, 467,

726

\ chorion .Schiinleinii, 451, 486

A 'id, p-oxybutyric, 676

benzoic, 503

carbolic, 63

1

carbonic, 2.59, 334-335

hippuric, 705

nucleic, 596, 610, 705

thymic, 610

\cidosis, 259, ()75

Acrodermatitis, 703

Acromegaly, 59, 175, 238, 399,

679, 694

Actinomycosis, ti27

Acupuncture, 27, 66, 67

\daptation, 725

Addison's disease, 443

Adenin, 610

adenoid vegetations, 238

Adiposis dolorosa, 696

Administration, medico-mili-

tary, 235, 296, 413-414,

811-812

-Egophony, 431, 453

Aerotherapy, 33(>

Affinity, chemical, 321-322

Agglutination, 627, 750

Aggregators, 153

Agmatin, 610

Agoraphobia, 695

Agraphia, 700

Air-hunger, 670

Alanin, 610

Albuminuria, 332, 441, 445,

672, 676

Albumosuria, 504

Alc.aptonuria, 271

Alchemy, 127, 128, 1.54, 156,

198-199, 201-203, 286-287

Alcohol, 120

Alcoholism, 58, 149, 1.58, 193,

371, 706, 737

Alexandrian .School, 95

Alexia, 700

Alexipharmacy, 96

Alkahest, 2S(i

Alkaloids, 495

"All or none," 577, 601

Alopecia, 50, 100, 628, 702

Amblyopia, 657

Ambrine, 815

Ambulances, flying, 520

Ambulanrias, 23.5

Araebse, p.arasific, 5.59, 753-

754

Amebiasis, 741, 74.5

Amenorrhea, 680

Amentia, 700

American Medical Associa-

tion, 806-807

Ametropia, 658

Amino-acids, 604, 610-611,

736-737

Amphimixia, 554

Amp\itations, 65, 100, 122,

194, 219, 222, 275, 27(), .349,

3.57, 513, 514, 518, 519, .522,

533, 534, .538, 540, 634. 637,

759

Amulets, 39-40

Amyl nitrite, 706

Amyotonia congenita, 695

Anaphylaxis, 388, 494, 6()6,

627, 632

Anatomia fnrluita, 217

Anatomy, 61, 63, 66, 67. 79,

85, 94, 102, 104, 1.50-1.52,

196, 20.3-218, 224, 246-

248, 2,S3-284, 336-343,

348, 468-475, .508, 555,

683

artistic, 498, 555

comparative, 93, 140, 224,

249, 251, 340, .341, 472-

474, 475, 478, 472, 569

culinary, 161

history, 490, 555, 5.57, 886

AnatoniN, instruction, 234,

336, 337, .346, 414-415,

489-491, 532, 789

sacrificial, 161

.surgical, 338, .523, 5.55

Anatomy Act, 472

Anemia, 618

pernicious, 443, .559, 684

Anesthesia, 29-36, 62, 101,

142, 148, .540-.542

intraspinal, 7.54, 759

Aneurysm, 100, 104, 112, 214.

220, 347, 349, 355, 356, 357,

363, 381, 445, 511, 514, 517,

518, 521, 535-538, .539, 643,

677, 763

Aneurysmorrhaphy, 76.3

Angina pectoris, 272, 369, 370,

672, 705

Angiokeratoma, 702

Angle, facial, 326

Animism, 317-318

Annona medals, 236

Anoci-association, 43, 761

Anodyne necklaces, 402

Anterior .splint, 540

Anthrax, 88, 120, 121, 311,

619, 621. 623, 628

Anthropology, 19, 395, 479,

526, 5.54-.5.55, 615

Anthropometry, 65, 210, 249,

.554

Antimony, 197, 292, 298, 301,

373

Antimony cups, 292

Antipyrin, 707

Antisepsis, 63.3-636

Antiseptics, 181

Antitoxins, 629-631, 750

Aphasia, 158, 432. 526, 694.

696. 699, 700

Aphemia, 699

Aphorisms, medical, 89, 321

Apnea, 608

Apoplexy, 61, 271, 364

Apothecaries, 231. 29.3-294.

804

Appendicitis. 352, 444, 644,

646, 647, 760

Apraxia, 699
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A<iU!> rcgiu, 127

Tofana, 2'Xi

Arabists, VAS, lal-KJj

Arcana, IDS

Arch'pus. lilS, :(>()

Aroi (\h,. <)!)

Ar«inin, tiOI. tilO

Arithmoticians, medical, JD:!

Army surgeons, 411-tIL', 7.")1-

75.")

Arris and Gale foiimlations,

412

Arrow poisons, TOG

wounds, 78-7^, 140, Ki.J,

193

Ars spliyon'-ca, 105

Arsenic. 292-293, 395

Art, medicine in, 693, 774-77.'),

887

Arteries, diseases, 4.55, 681

ligation, 100, 112, 149, 222,

349, 355, 3.56, 445, 508, .509,

510. 511, 514, 517, 519, 521,

528, 535-539, 760, 762

Arteriosclerosis, 345, VMii

Arthritis, 755

deformans, 47, 51, 52, 370,

438, 615

Arthropathy, spinal, 462

Ascaris, 768

Asclepieia, 76-77

Ashiiiolean Museum, 306

Asphodel, 26

Assortative mating, 726

Asthenopia, 659

Asthma, 272, 673

thymicum, 467

Astigmatism, 359, 656, 765

Astrology, 36, 54, 55, 126, 127,

184, 189, 190, 191, 192, 198,

232, 287, 288

Ataxia, cerebellar, 694

hereditary, 695

locomotor, 672, 677, 681,

689, 690, 691, 693, 695

vasomotor, 734

Athetosis, 696

Athletics, 86

Atomic theory, 83, 97

Atrepsy, 748

Atrophy, muscular, 469, 691,

693, 694

Audition, 361, 662, 663

Augury, 55

Auriculo-ventricular bundle,

734

Aurum potabile, 127, 154, 202

Auscultation, 429, 4.53, 684

Autism, 700, 739

Auto-erotism, 739

Autointoxication, 666

Automatism, 738

Autonomii- system, 336, 5S1-

582, 604-605, 684, 734

Averroism, 122

Aviation, 661, 814

Axis-cylinder, 4S1, IS7, .565

Mahv-fau.min'::, 419

Bacillus aerogenes, 627, 631

coli, 627, 673

Bacteriology, 2.50, 252, 618,

619-633, 748, 790

Bacteriolysis, 627, 630

von Baer's laws, 569

Bandaging, 58, 526, 639

Barber surgeons, 16.3-164,

234, 297-298, 411, 412

Barlow's disease, 681

Bath keepers, 108, 164, 302

Baths, carbonated, 709

public, 108, 237

Battey's operation, 548

Bit jaune, 362

Bedlam, 234, 240

Bednar's aphtha>, 673

Bedsores, 693

Bellevue Hospital, 422

Bell's palsy, 471

Benedictines, 136, 137

Ben nil, 56

Benzene ring, 612

Beriberi, 272, 447, 754

Bertillonage, 554

Bestiaries, 137, 220, 222

Bezoars, 40

Bhang, 127-128

Bibliography, medical, 224,

323, 324, 719-721, 888-889

Bile, 323, 482, 504, 506, 591

Bilharziosis, 49

Bilirubin, 591

Biliverdin, 591

Bills, apothecaries', 295

Biochemistry, 736-738

Biography, medical, 717, 869-

886

Biology, 549-554, 72.3-731

Biometrics, 553, 725-727

Birth control, 802

Birth omens, 55-56

Bismuth paste, 708, 755

Black Death, 180-181

Bladder, surgery of, 640, 641,

643, 644, 645

Bias, 259

Blastomycosis, 627, 703

Bleeding glasses, 302

Blepharoplasty, 528

Blind spot, 258

Blindness, 39, 203, 656, 792

Block dissections, 761

Block hospitals, 791

Blood, 435, ,599-601

lirculation of, 105, 106, 214,

216, 217, 22.5, 242-244

coagulation, .331, 6()l)-(i()l,

604, 607, 6.34

corpuscles, 251, 252, 253

examination of, 435, 436

gases of, 607, 60S, 610

platelets, 469, 562, 682

viscosity of, 49(), 60()

Blood-letting, 28, 36, 63, 137,

181, 226, 271, .301, 302,

303, 394, 427-428, 433,

494

calendars, 158

Blood-pressure, 328, 494, 496,

599, 602, 604, 686, 761

Blood-stains, 715

Blood-vessels, 216, 603

surgery of, 762-764

Body-snatching, 415, 471-472,

510

Bologna, School of, 158

Bolshevism, 802

Bone, 489

Bone-drill, 535

Bone-grafting, 756, 763

Bonesetters, 402

Botanical gardens, 137, 167,

2.30-231, 282, 371, 415, 790

Botany, 93-94, 100, 101, 102,

157, 186-187, 193, 222-226,

230-231, 250, 255, 316-317,

340-341, 367-368, 415, 447,

463, 889

Bower manuscript, 64

Braidism, 448

Brain, 83, 94, 104-105, 205,

208, 210, 213, 217, 265,

484, 551, 555, 730

diseases of, 459, 657, 672

localization of function in,

580

surgery of, 640, 643, 762

Brass-founders' ague, 711

Breast, 214, 524, .589, 761

Brephotrophia, 169

Breslau Codex, 139

Bridewell, 240

Bridge-work, 109

Bright's disease, 440-441, 617,

668

Brill's disease, 742

British Medical Association,

806

Bronchitis, 430

Bronchopneumonia, 271, 494

Bronchotyphus, 454

Brucine, 504

Brunner's glands, 264

Brunonian theory, 319, 320

Buck's extension, 539
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Rudd's disease, 713

Hufagin, 25, 706

Fiiillft-probe, 525

Burial, 72

intramural, 800

Rurking, 471

Rurning spaces, 65

Rursitis, subacromial, 755

Cachexia strumipriva, 759

Caciquism, 767

Caisson disease, 711

Calculus, urinary, 104, 198,

645

Calorimetrj', 95, 594

Camptocormy, 813

Cancer, 96, 101, 147, 395, 556,

595, 004, 618, 638. 714, 748,

755

Cannabis indica, 29, 127-128

Capsula ehurnea, 136

Carbohydrates, 678

Carbon dioxide, 260, 334

Carceag, 743

CargiJe membrane, 754

Caricatures, 398

Carnot's principle, 425

Cartilage, 610

Castration, 65

Cataract, 28, 56, 64, 99, 100,

147, 163, 195, 221, 358, 364,

657, 658, 659, 661, 765

Catharmata, 33, 34

Catharsis, ritual, 26, 58, 75

Catheters, 395, 525

Caul, 38

Cauterization, 121-122, 143,

145, 147, 194

Cave gout, 47, 182

Celestial Beds, 402-403

Cell-division, 562, 571

Cell-lineage, otiS

Cell-theory, 479-483, 487, 488,

561, 562, 610

Cellulitis, pelvic, 651

H
Celts. See Flints, chipped.

Cemeteries, extramural, 800

Census, 59, 109

Centrosome, 567

Cerebellum. 494. 581, 698
Cerebral breathing, 440

Cerebroscopy. 655

Cerebrospinal fluid. 333

Cesarean section. 29, 62. 99,

222, 278, 528, 544. 650

Chain reflexes, .583

Chair, obstetric, 30, 58, 102

Chambre ardenle, 293

Chancre, Hunterian, 355

Charities, medical. 168-171,

233, 406-407

59

Charms. 41,' 42. 112, 288

Chemiatrists, 197

Chemistrj-, 53, 127-128. 154.

199, 201-203, 320

biological, 697

intracellular, 610, 748

,
'physical, 425, 571, 610, 611

physiological. 260, 501-506,

697, 736-738

Chest, diseases of, 91. 430.

440, 453

Cheyne-Stokes' respiration,

91, 438

Child labor, 799

China smilax. 213, 237

Chlamydozoa. 750

Chloral, 502, 708

Chloroform. 542. 605. 653.

708, 713

Chlorophyll. 610, 747

Chlorosis. 158. 200. 271, 304,

312, 319, 372

Cholangitis, Naunyn's, 675

Cholecj'stotomy, 539. 547,

640, 649

Cholera, 440, 447, 460, 461,

475, 626, 629. 710. 713,

796. 797, 801

infantum, 394

Cholesterin, 591, 675

Chorda dorsalis, 479

Chorea, 179, 271, 442

electric, 677

hereditary. 696

po.stparalytic, 698

Chromophanes, 589

Chromosomes, 567, 731

Chronology, medical, 819-

861, 890

Chthonian deities, 72, 73, 74-

75, 77

Ciliary motion, 487, 500

Cinchona, 292, 373, 381

Cineplasty, 756

Circa instans, 140, 183

Circulation, physiology of,

598-606

Circumcision, .58

Climatology, 124

Climatotherapy, 104

Clinics, psychiatric, 796

Clonorchis sinensis, 768

Clubfoot, 522

Clysters, 149, 264, 320

Coagulation-time, 6.30

Coagiilene, 760

Coal-tar products, 704

Cobra-venom reaction, 715

Coca, 30

Cocaine, 651, 708, 755, 760

Coccygodynia, 547

Coction. 106

Code Hammurabi, 56

Codices, Salernitan, -172-173

Coffee, 261

Colchicum, 113, 402

Colds, 754

Colica Pictoiium, 238. 272
Collectivism, 241

Colics' law, .512

Colloid milium, 703

Colloids, 505

Colombo, 408

Color, folklore of, 35

perception of. 476. 477,

584

Color-blindness, 358

Colostomy, 640

Columns of infamy, 309

Coma, diabetic, 670, 675, 676
Comet medals, 309

Commentators, 186-189

Complement, fixation and de-

viation of, 749

Conciliators. 1.53

Coiicours, 410. 788

Congresses, international,

793, 810

Congruence, laws of. 31

Conjunctivitis. 49. 520, 624,

661

infantile, 652, 6,54

Conservation of energy, 424,

572

Consilia, 157

Conntitutio criminaUs Caro-

lina. 193, 233

Theresiana, 412

Constitutions, epidemic, 36,

270, 748

Contagion, 56, 57, 60, 155,

178-179, 228, 240, 250, 378,

462, 484

Contractures. 521

ischfemic, 638

Controversies, medical, 405,

4.58, 508-509

Convection theory, 18

Convergence theorj', 18

Cornea, 484, 565. 765

conical, 658

opacity, 656

Corpora quadrigcmina, 333

Correlations, statistical, 725-

726

Corrigan's pulse, 440

Corsets, 339

Cosmetics, 156

Costumes, physicians', 397

Couchers, 163, 195

Craniology, 46, 213, 326, 475,

.551, .5.54, .5,58, .566

Craniometrj-, 249, 526, 554,

644, 646, 762
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Crnsos, 455

Crc<16's method, 054

Crcmtition, 72

Crete. 71-72

Cretinism, lit'.', ti7J

Criek-stone. .'{4

Crimean war. 7'.>4

Crises, 36. 1)70

Criticiil days, ?(i

Croup, 4()2. ()7;}

Cruentation. 105

Cruveilhier's palsy, 4C'.>

Crj'oscopy, 088

Cupping. 28

Cystin. 610

Cystoscope, 640

C>-stotomy, 221, 539

Gytoblast, 480

Cytodiagnosis, 750

Cytogcnesis. 506-567

Cytomorphosis. 570

Daffy's elixir, 292

Daft Jamie, 472

Dakin's solution, 812

Dance of Death, 150

Dark Ages, 1,30

Darwinism, 724

Dead, disposal of, 57, SCO

Deaf-mutism, 279, 361,

663

Deafness, 203. 263, 361, 510,

792

Death-prognoses, 158

Death-rate, 273

Debridement, 812

Decerebration, 581-582, 583

Deciduoma nialignum, 651

Dei'ompression, cerebral,

27, 761-762

Decrees, Papal, 129, 152, 159-

160, 286

Deglutition, 493, 589

Degrees, medical, 166-167

Deil's Needle, 34

Delirium tremens, 463

Dementia paralytica, 263

praecox, 700

Demonology, 38, 55, 56, 62,

69, 161

Dengue, 383, 394, 753

Dentistn.-, 108, 122, 147, 148,

149, 220, 238, 303, 356, 518,

541

Depopulation, 714

Dermatitis exfoliativa, 702

herpetiformis, 703

Dermatology, 378, 384, 436-

439, 456, 702-703

Devonshire colic, 373

Dew, 445

Diabetes, 03. 101. 121. 262,

,504, 505, 595, .598, 070,

672. 075, 076, 680. 707.

732

insipidus, 733

pancreatic. 264, 442, 676

Diagnosis, 03, 91. 124, 362-

363, 306-307, 455, 684, 080,

688. 778-779

Di.apedesis. 014. 617

Diathermy, 707

Dichloramine. 7. 812

Dictionaries, medical. 157,

188. 222, 279, 386, 644, 718-

719

Dies .'Eiiypliaci, 36, 160

Dies nefasti, 30

Dietetics, 03, 91, 135, 507, 709

Dietl's crises, 455

Differential pressure, 754-755

'Digestion, 201, 264, 328-329,

355, 505-507. 580-593

Digitalis. 367-368. 705, 706,

735

Dioptrics, 764-705

Diphtheria. 02, 101, 112, 114,

179, 239, 311, 370, 371, 373,

390, 431, 626. 629, 031, 750

Diplococcus, 7.51

Diploma mills, 806

Diplomas, 414

Disease, 30, 03

transference of, 33-34, 57

Diseases, classification of, 270,

316-318, 369, 450
descriptions of, 200, 270-

272, 382-385, 407-408,

667

Dislocations, 90, 114, 122, 351,

521, 539, 640, 644, 7.59

Dispensatories, 223, 466

Dissecting, 104, 150-151, 209,

210-212, 230, 234, 283-284,

414-415, 468, 510, 556

Dissipation of energy, 425, 572

Diuretics, 606

Divination, 55

Docimasia, 251, 272

Dogmatism, 93

Dourine, 742

Dover's powder, 408

Dracuncuhis, 121

Drains, Babylonian, 57

Dreams, 58

Dropsj-, 308

Drug habit, 372

Drug trade, 172-173, 239

Drugs, 24, 26, 32-33, 56, 67,

99, 127, 128, 223-225, 294,

890

Dublin method, 345

Duct, pancreatic, 246

Ductless glands, 42. 200, 590,

070. 732-731. 7.59-700

Duels. 405

Dupuytren's fracture. 521

Dust, 711

Dutch drops. 292

Dwarf gods, 53

Dwarfs. 175, 238, 312, 39S

Dysentery, 113, 270, 271, 310,

374, 421, 447. 027. 0S3. 70S.

741. 751. 754. 707

Dysidrosis. 703

Dyslexia. 699

Dysmenorrhoea, 159. 547

Dyspituitarism, 762

Dyssymmctry. molecular, 020

Ear, 112, 209, 210, 338, 300-

.361, 489

internal, .343, 561. 766

surgery of. 518, 663

East India Company. 446

Eastern Caliphate, 117-121

Ebers papyrus, 49-50

Eck fistula, 357, 596, 762

Ecoles de sante, 410

Ecorchis, 208

Ecthyma terebrans, 437

Eczema, 436, 456, 703

Edema, 618, 631

angioneurotic, 439, 695

malignant, 621

Education, medical, 68, 69, 70,

85, 117-121, 164-167, 174,

229-231, 283, 285, 306-307,

391, 409-413, 414-415, 422,

443, 445, 686, 776-792. 806-

807

"Eight diseases," 60, 178

Elarson, 736

Electricity, 241

Electrocardiograms, 735

Electrodiagnosis, 691, 694

Electrolysis, 333

Electrophysiology, 333, 575-

579

Electrotherapy, 108, 3.33, 395.

486, 518, 694, 708

static. 443. 678. 680

Electrotonus, 577, 607

Electrovibrator, 787

ElemtntnTgedanke, 18

Elements, chemical, 127

Elephantiasis, 447

Elf-bolts, 40

Embalming, 51, 57

Emboitement, 340

Embolism, 614, 618. 631,

646

mesenteric. 670

retinal, 657
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Kmbryograph, 565

i;TihryoIogy, 93, 253, 340,

355, 474, 478-479, 481,

488, 552, 5G0, 561, 564,

571

cxperimontiil, 570-572, 607,

730-731

ICmesis, 91

ICmetin, 7()K, 754

lOniotions, 734

Empirics, 93

Knipyciiui, 14.5

Kucephalitis letliargira, 239,

311, 421

lOncyolopodia.s, modit-al, 222,

446

lOndoearditis, 3f')5, 433, 454,

467, 614, )i26

IOn<l<)thelium, 565

I'^nfiineoritiK, sanitarj-, 57, 97,

109

Enormoii, 92

Kntarneba, 745

lOnteleehies, 93, 729
'

"Enteric fever," 679

llnterokinase, 593

Enteroptosis, 667

Enterorhaphy, 526

Enterotoiiic, 521

Enzyme reaction, 750

Enzymes, 588, 7.37

Eoanthropus Dawsoni, 46

Epicystotomy, 544

Epiflaurus, 76

Epidemics, 90, 178-184, 236-

239, 308-311, 381, 420-422,

713, 744, 748-749

Epidermolysis bidlosa, 703

Epigenesis, 245, 340

Epigraphy, medical, 891

Epilepsy, 32. 56, 74, 88, 92,

101, 112, 179, 240, 380,

597, 607, 627, 696

Jacksonian, 442, 696

Epinephrin, 707

Epithelium, 4.S3

Eponyms, 809

Ergot, 652

Ergotism, 179, 195, 225, 239,

271, 311

Erysipelas, 37, 88, 102, 626,

627

Erythema, 436, 703

JOrythromelalgia, 642, 698

Esmarch bandage, 639

Esophagoscopy, 670

Esophagus, 481

rupture of, 321

surgerj' of, 637

Ether, 223

anesthesia, .514, .532, 540-

542

Ethics, medical, .50, 88, 167,

2.35, 272, 385, 405, 684,

771, 806

surgical, 144, 145, 147, 148

Ethmoid bone, 474

Ethnology, 326, 472, 548, 554

Etiquette, medical, 167

Etruscans, 96, 108

Eucaine, 708

Eugenesis, 526

Eugenics, 5.53, 728

Eustachian tube, catheteriza-

tion of, 361

Euthenics, 727

Evil eye, 38-39

Evolution, 472, 550

Examinations, medical, 410

Excisions. 349, 351, 513, 518,

521, .534, .538.539, 634, 644,

647

Executioners, 4 1

1

Exorcism, 56

Extracts, animiii, 75, 597

Extravital cultures, 764

Exudative diathesis, 67.3

Eye, 102, 2,59, 33S, 359, 499,

501, 76.5-766

diseases of, 112, 119, 125,

6.56

schematic, 117, 118, 205

surgery of, 113, 276, 519,

764-765

Eye-strain, 659-661, 698

Faciks IIipi'Ochatka, 90

Factory inspection, 799

Faith-cure, 22, 43, 803

Falkenstein, 793

Famine medals, 236. 308-309

Fangotherapy. 403

Farcy, 435

Farrierj-, 1.58, 228

Fatigue, 576

Favus, 451, 486, 702

Fear, 42

Fechncr's law, 498

Feeblemindedness, 727, 728

Fees, medical, 57, 58, 125, 162,

165, 231, 293-295, 308.

407-408, 773, 891

surgical, 165, 231, 295, 296

Feldschers, 348, 786

Fermentation, 261, .502, 591,

620

Fever, 477, 618. 670, 672

malarial, 32, 33. 38. 63, 78,

81, 8,8, 99, 110, 270, 272.

310, 381, 420, 421, 462,

628, 677, 683, 684, 742,

744, 745

miliarv, 311

Fever, puerperal, 263, 277.

457, 4.58, 652 '

relapsing, 383, 631. 743

typhoid, 181, 263, 264, 310,

3ti5, 378, 380, 420, 428,

431-432, 434, 442, 448,

451, 461, 4f)3-464, .59.5.

625. 627, 628, 630, 646,

679, 680. 685, 710, 713,

751, 7,53, 754, 801, 813,

815

typhus, 32, 20], 228, 238,

239, 271, 310, 374. 375,

380, 420, 439, 440. 463.

464, 535, 627, 742, 797

yellow, 238, 311, 390, 394,

421, 548, 677, 751-7.54,

767, 768, 797

Fevers, 366, 367, 373, 420,

4.39, 447, 700

Fibrillation, auricular, 605, 735

P'ibrinogen. 331, 602

Field-chests, army, 276

Field-hospitals, 2155

Filterable viruses, 750-751

Finger prints, 67, 488, 5.54

First aid, 277. 639

Fishes, electric, 333, 484

I'istula, anal, 149, 351

gastric, .506, 531

lacrimal, 158, 317, 349

vesicovaginal, 279, 529, .531,

545-547

Flacherie, 620

Flap-splitting, 649

Flies, 57, 59, 220, .559, 627, 628

Flints, chipped. 19-20, 46, 47,

58

Fly-flaps, 57

Flying ambulances. 519

Focal infection. 685

Folklore, mcflical, 17-45, 423,

554

Food, adulteration of, 234, 802

chemistry of, 285, 711

economics, 798

inspection of, 165, 802

Foods, synthetic, 737-738

Foot-and-mouth disease, 626

Forceps, obstetrical, 277. 345,

347, 348, 652, 6.53

Forcipressure, 641

Foreign bodies, 645

Formularies, 140

Fossils, 473

Foundling a.sylums, 169

Fowler's solution, 408

Fo.\-glove, 367, 368

Fractures, .52, 64, 90, 122, 144,

147, 220, 351, 390, .534, .538,

647, 757

Frambfp.sia, 201
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Krankliiiisin, Hit.'i

Froion soctions, 533, 555

Fiinfhililcrfiirir, 205

GAI.KN1.AI.S, 103

GiiliMiism. 1<)7-1<I8

Ciiill-stonos, 15S, 762

Giilvuiioosiutcry, 531

Giilvanoinptpr, 574

Gangrene, 275

symmetrical, 378

Garlic. 04

Garrolillo, 239

G(i.s sylrestre, 260

Gasometrj-, 33(5, G07

Gas-poisoning, 814

Gas-pumps, U07-60S

Gassinu, 812

Gastraea theory, 553, 569

Gastrectomy, 641

Gastric juice, 329, 505-507,

590, (50(3

Gastrodiaphany, 68S

Gastro-elytrotomy, 544, 548

Gastro-enteritis, 427

Gastro-enterostomy, 638

Gastroptosis, CG7

Gastroscopy, 670

Gastrostomy, 276, 526, 641

Generation, 93, 245, 489

spontaneous, 254-255, 329,

481, 620

Geneva bands, 284, 397

Geneva Convention, 810

Genito-urinary organs, sur-

gery, 641

Genius, 554

Genius epidemicus, 36, 270

Geography, medical, 124, 386,

717

Geologists, medical, 120, 228,

266, 445, 447

Germ-layers, 479, 486

Germ-plasm, 554

Germinal' spot, 479

vesicle, 487

Gerontochia, 168

Gigantism, 733

Gil Bias, 300-301

Glanders, 114, 272, 435,

626

Glauber's salt, 286

Glaucoma, 358, 765

Glisson's capsule, 246, 266

Glottiscope, 459

Gloves, surgical, 638, 761

Glycocoll, 611

Goddard's drops, 292

Gods, medical, 37-38

Goitre, 112, 142, 199, 505,

638, 732-733, 759, 760

Goitre, cxii|ilil haliiiic,

439, 467, 595. 658

Gold, potable, 127

Gondisapor, 117

Gonorrhea, 60, 67, 149,

355. 436. 627. 683

Gorbcrsdorf, 793

Gout, 47, 52, 99, lOt, 113,

271, 369, 395, 402, 446,

681, 736

Graafian vesicles, 264

Graduation ceremonies,

299-300, 302

Graefe's sign, (J58

Gramdosis, 703

Graphic method, .^.M)

Great Wintlmili Street,

346, 470, 516

Green corn feast, 26

Grocco's triangle, 677

Grotto del Cane, 260

Growth, 606

Guaiac, 237

Guilds, medical, 162

Gunshot wounds, 698, 754

Guy's Hospital, 416, 440-

677-680

Gymnastics, 201, 710

Gymnasts, 79

Gynecology, 102, 222,

348, 542-548, 047-652,

198,

.596.

331,

,813

444,

278,

Haarlem oil, 292

Habitations, 711

Hair, 551

Hallerianum, 323

Halley's comet, 309

Hand, artificial, 103

Hanging, judicial, 384

Harelip, 149, 515

Hartmann's diapasons, 663

Harvard Medical School, 783

Hashish, 127-128

Hay fever, 467, 573

Head injuries, 91, 100, 143-

144, 200

Head's zones, 609

Headache, 108, 698

Health insurance, 803

Heart, 93, 95, 105-106. 210,

243, 244, 257, 205, 323,

343, 430, 455, 485, 480,

489, 495, 496-497, 558,

597-602, 60.3-605, 607,

684, 734-736

diseases of, 247, 363, 381,

430, 433, 440, 445, 684,

709

surgeo' of, 642

Heart-block, 363, 438, 440,

604-605, 734-735

Heat, aiiiiiial, 208. 572. 611",-

latcnt. .(34

Heating, 71

1

Heatstroke, 707

Ileheplireiiia, Vt'M)

Hcljerdeii's nodes, 369

Iliilhroir, .38

Heliolithic culture. 47

Hellebore. 91, 104

Hematocele, pelvic, 525

Hematotherapy, 607

Hematuria, endemic, 435

Hemianopsia, 697

Hemiatropliy, facial, 372

Hemicruiiia, 370

Hemiplegia, 597

Hemlock, 142

Hemochromogen, 610

Hemodynamics, 328, 496

Hemoglobin, .588, 008, 610

Hemoglobinuria, 88

Hemolysis, 627, 749

Hemophilia, 451, 461

Hemorrhage, 144, 145, 146,

194

Hemorrhoids, 112

Hemospasia, 709

Hemostasis, 102, 639

Henle's tubules, 484

Henoch's purpura, 673

Hepatitis, 667

Hepatoscopy, 55

Hepatotomy, 649

Heraldry, medical, 892

Herbals, 156, 193, 195, 226

English, 226

Heredity, 472, 553-554, 569-

570, 604, 726-728, 731

Hernia, 34,, 113, 147, 158, 159,

163, 219, 221, 275, 327,

339, 350, 351, 510, 518,

643, 647

femoral, 518

infantile, 518

retroperitoneal, 556

Herniotomy, 99

Heroin, 70S

Herpes zoster, 009, 099

Hexamethylenamin, 708

Hex-doctoring, 423

Hibernation, 329, 355

Hieroglyphics, 48, 49, 360

Hirtz compass, 815

His, bundle of. 734

Histamin. 705

Histidin. 004, Oil

Histology. 52, 408-409, 477,

484-485, 488-489, 500-

505, 589. 596, 616, 633

vegetable, 250, 480

Histozymes, 611, 705

Hodgkin's disease, 444
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IIiMenyicht, 46

Holtaiiiloeherei, 419

Homeopathy, 460, 803

Hoiiicrif poems, 78-79

Hookworm disease, 49, o.59,

627, 677, 700, 741-742, 745,

7.'>:5

Hormones, 377, ooO, .J98, 732

Horns, cutaneous, 384

Hortus sanilalis, 193, 222

Hospitalization, 672

Hospitals, 69, 240, 30S, 411,

416, 711, 791-792

eighteonth i ontury, 416-

417

Indian, 63

medieval, 168-172

military, 108, 235, 296, 414

.Mohammedan, 126

obstetric, 416

Hotel Dieu (Paris), 417

Humanists, medical, 186-189

Humoral pathology, 82-83,

90

Humoralism, 98, 103

Hunterian Museum, 354

Huxham's tincture, 373

Hybridity, 475, 723-725

Hydatids, 365, 442

Hydrarthrosis, intermittent,

46S

Hydrazins, 736

Hx-droa, 703

Hydrocele, 351

Hydrocephalus, 333, 438

Hydrocystoma, 703

Hydrodynamics, 497

Hydrophobia, 112, 321, 378,

621, 644, 677, 743

Hydrosalpinx, 365, 651

Hydrotherapy, 366-367, 434,

709

Hygiene, 45, 57, 60, 85, 327-

328, 710-713, 782, 791,

796-802, 893

industrial, 711, 797-799

m'ilitary, 57, 711-712, 754

naval, 375

Hyoscin, 707

Hyoscyamus, 26, 29, 104

Hyperemia, passive, 755
Hyperkeratosis, 384, 703
Hypcrmctropia, 658

HjTjerthyroidism, 732

Hypnotism, 27, 250, 448-449,

693, 701, 709

Hypothyroidism, 733

Hyssop, 58

Hysteria, 43, 263, 271, 288,

442, 693, 739-740

Hystero-epilepsy, 693
Hysterorrhaphy, 651

247, 248,

341-343,

485, 508,

Iatreia, 84

latrochemical School, 259-262

latromathematical School,

256 259

1 at roinat hematics, 725

Ichthyoi, 703

Ichthyosis, 436

hystrix, 384

Idiocy, amaurotic, 696

Idiots, 796

Ileus, gastromesentcric, 680
Iliad, 78-79

Illustration, anatomical, 77,

150, 191-192, 203-211,

212, 214-216,

326-327, 339

381, 469-470,

517, 559

medical, 114-115, 194-195,

223

Imhof system, 802

Immunity, 629-630, 631, 632

Impetigo, 436

herpetiformis, 456

Inanition, 595

Incantations, medical, 55

Incisors, surgical, 144-145,

162-163, 193

Incubation, 76

Incunabula, 157, 185-186,

203-204, 770, 893

graphic, 203-208

Index Catalogue, 719

Index Modicus, 720

Indian Medical Service, 446

Indians, North American, 25-

27, 73, 395

Industrialism, 424, 771

Infant, newborn, 584

Infanticide, 233, 347, 384

Infantilism, 697, 740

sexual, 667, 733

Infants, care of, 176, 177

hygiene, 190

mortality, 233, 3ll, 419, 800
nutrition, 233, 311, 419,

673-674, 687, 814

welfare, 800, 814

Infarctus, 320

Infection, 621

traumatic, 623, 625,

812-813

Inflammation, 104, 311

373, 394, 615, 617, (i2T

797

Influenza, 179, 311, 374

627

Spanish, 813

Inhalation therapy, 336

Inhibition, 496-497

Injection, anatomical,

249

634,

355,

630,

421,

248-

Injection, hypodermic, 4.38,

526, 708

intravenous, 273, 708

Inks, purgative, 125

Innervation, reciprocal, 583

Inoculation. See Variolation.

experimental, 7.50-752

preventive, 386-389, 621
Insane, 22, 126

asylums, 418-419

care of, 240, 418-419, 79.5-

79(i

Insanity, 40, 61, 99, 102, 113,

234, 272, 276, 379, 433-434,

699-702, 715

Insects, 632

Instruments of precision, 366
Instruments, surgical, 28-29,

52, 64, 99, 149

Insufliation, intratracheal, 756

Intercostal mu.scles, 268, 608
Intermaxillary bone, 341

Internal .secretions, 376-.377,

676, 732-734
.

Internationalism, 810-811

Intestines, 246, 247, 590

obstruction, 149, 644, 680

surgery, 142, 637, 646, 757,

762-763

Intoxicants, .30

Intravital staining, 747

Intubation, duodenal, 686
Intussusception, 355

lodothyrin, 733

lonotherapy, 708

Ipecac, 292

Iridectomy, 3.58, 657

Iridocleisis, 527

iridodialysis, 343

Iridotomy, 351

Irish school, 437-440

Irritability, 266, 323, 725

Irritation, 427

Island of Reil, 379

Iso-agglutination, 632

Isoleucine, 611

Isopathy, 460

Isotonic curves, 584

Jackets, sii.val, 647

.lames' powder, 402

.laundice, 124

acholuric, 676

cirrhotic, 667

hemolytic, 676 •

toxic, 812

spirochetal, 767

.lesuits, 70

Johns Hopkins Hospital, 783
Joints, 498

diseases, 276, 514, 516
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.loiiit-i, surKory, 'M\0, 0:57. l>4()

ar.i. 7r,7

.lo.sopliinuiu, 413

.lournalisin, nipdipnl, S94

Judiciti a.itrorum, 'M\

Jukes family, 727

.lurisprudonro, mcdit 111. -.!
. (iO

im, !!):{, 220. 2:{:i. 272- 27;{

;iSJ. C50, 714-7 ir., 7.S!t- 7'.K)

.lusliiucorps, 207

Kala-azah, 74:!

Kullikuk family, 727

Karyokinosis, 562

Kcith-Flurk nodo, 734

Keloid, 437

Keratoscopc. GOO

Keritherapy, HKi

Kidney, 247, 003

diseases of, 144, 435, 440.

450, 072-073

surserj- of. 531, 539, 647

Kinesitherapj-, 710

King's Evil, 289

Klopfver.fuch, 58

1

Knee-jerk, 095, 098

Knights of Saint John, 109

Knives, obsidian, 27

Knossos, exeavations at, 71-

72

Koch's postulates, 623

Koul-Oba vase, 101-102

Kraurosis, 051

Kriebelkrankheit, 239

Kubisagari. 667

KurierfTfiheit, 804

Kymograph. 496, 599

Labor, 220, 277, 345

Laboratories, 202, 487, 604,

777, 782, 783

Lacteals, 246

Laissez faire, 798

Lake dwellings, 28

Lambert familj', 384

Laminectomy, 644

Lancashire witches, 246, 287

Lane's kink, 757

Laparotomy, 276

Larjngology, 661-002, 073

Larj-ng^s ope, 459, 087

Larjngoscopy, 459, 513. 061

Larynx. 484, 001

dbeases of, 459. 073

intubation of. 001, 065

surgerj- of, 037

Lasstafelkunst, 189-192

La Tene. 28

Laudanum, 199

Lazar-houses, 171

Lcad-poisdiiiin;, 2:i.s, 272, 373,

3Sl), 390, 3!t.">. SOI

Leeclidoms. l.'i.")

Leeching. 427

Lil/ts biirbnroruni, 102

LeKislation, mediial, 102 (>13,

104-105, 230, 233-235, 307-

30S, 423. 798-799, 804-S05

Leishmaii-Doiiovaii Ijodies,

743

Lemureni/i'stdll, I'lO

Lens, 252, 3.59, 379

Lenses, 220, 395

Leontiasis, 014

LepraKchau, 158, 105, 170

Leprosoria, 171

Leprosy, 57, 58, 59, 149, 155,

158, 170, 178-179, 183, 184,

195, 238, 310, 385, 447, 027,

053

Leptospira icteroides, 70S

Letheon, 541

Leucin, Oil, 007

Leukemia, 040, (iSl, 085

Leukocytosis, 014

Lexicography, niodif-al, 279,

380, 718

Libido, 30

Libraries, medical, 159, 106,

414, 423. 721, 894

Lichen exsudativus, 450

nitidus, 703

urticatus, 430

Liebig's extract, 502

Life, 409, 729, 730

Ligature, 99

Light, 359-300

tropical, 754

Lignum nephriticum, 292

Limbs, artificial, 103, 219

Line® atrophicae, 679

Lingam, 34

Linitis, 681

Lipoids, 705

Litholapaxy, 645

Lithotomy, 99, 113, 122, 150,

221, 275, 348, 350-351, 415,

508, 511. 515, 518, 522, 520,

539

Lithotrity, 122, 520

Liver, 55, 266, 559, 591, 606

atrophy, 363, 442, 454, 667

diseases, 365, 430, 448, 667

glycogenic function, 580,

680

Local GoverniiH-nt Board,

798, 799

Locomotion, 498, 577

Loi Roiissel, 799

Luetin reaction, 747

Lunar cycles, 30

Lunches, school children's, 407

LuriKs, 247, 253

diseases, 430, 140, 454, 669

Lupi;s, 430

verrucosum, 131

Lustration, 33, 5S

"Luz," 01, 213, 224

Lying, 134

Lying-in hospitals, 240

Lymph, 599

Lymphadcnoma, 254, 444

Lymphatics, 240, 251, 331,

332, 338, 478, 502, 505, 509

Lymphoderma perniciosa,

702

Lysin, Oil

Macassar oil, 402

Magic, 21, 23, 110-111, 220

sympathetic, 23, 34, 38

Magnesium, 707

Magnetism, 241, 250, 498

physical, 22S

"Making medicine," 21, 22, 58

Mai d'amour, 304-305

Mai de la.rosa, 381

Mai franzoso, 183

Mai occhio, 38-39

Malade (Le) imaginairt, 299-

300

Malarial fever. Sre Fever, ma-
larial.

Malingering, 312

Malocclusion, 238, 518, 003

Malta fever, 027, 754

Malthusianism, 714

Malum malannum, 30, 180

Man, descent of, 550-552

prehistoric, 19-21, 46-47,

554-555

Mandragora. 29, 101, 142

Mano Oca, 38

Manometer, 328

Manuscripts, medical, 710,

894

Marriage, 555

consanguineous, 728

Martyrs, medical, 754

Massage, 20, 27, 07. 219

Mastoid process, surgery, 349,

301, 603

Mastoiditis, 003

Materia medica, 04, 07, 100-

101, 102, 123, 199, 291-293,

305, 408-409

Materialism, 729-730

Maternal impressions, 58

Mathematics, 424

Matter, 80-81

Measles, 119, 23S. 018, 032,

088, 813

Meat, inspoitioii .)f, 01-62
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Mechanotherapy, 710

Meckel's diverticulum, 340

ganglion, 310

Medals, medical. .SVc Numis-

matics.

Medical Brotherhood, S17

Medicine, Accadian, 54 57

Alexandrian, 94-96, SSO

American, 280. 306-308,

389-396, 422-423, 461-

467, 782-786, 886

Anglo-Indian, 446-449

apotropaic, 75

Austrian, 377-378, 453-459

Babylonian, 54-57

Biblical, 57-60, 61

British, 155-156, 195, 228,

241-246, 261-263. 266-

272, 273, 319, 330-333,

364-374. 386-389, 405-

407, 437-449, 677-683,

788

Byzantine, 110-115

Canadian, 683-684, 688

Chinese, 65-69, 890

domestic, 96-98, 445

Druidical, 160

Egyptian, 46-53, 891

French, 297-300, 376-377,

426-436, 664-667, 690-

694, 780-781, 787-788

German, 161, 189-201,449-

460. 786-788

Grseco-Roman, 96-109

Greek, 71-107, 892

herbal, 96, 101, 136, 139,

1.56, 160, 223, 231

hilastic, 75

Hindu, 62-65, 892

histon.' of, 94, 99, 121, 188,

279, 372, 385-386, 416,

651, 681-682, 698, 714,

715-719. 768, 862

Homeric, 77-79, 892

horoscopic, 36, 287-288

internal, .54-.57, 87, 119,

124-125, 139, 231-233,

269-273, 283, 361-.363,

366-384. 396, 415-416,

426-428, 445-446, 664-

689. 777-781

Irish, 160-161, 4.37-440

Japanese, 69-70, 767-768

Jewish, 57-62. 128-129, 1.59,

172, 894

medieval, 130-184, 769, 895

.Mexican, 895

military, 107. 108, 235, 276,

296, 373, 375. 390-393.

400. 412-413. 519-520,

532-533, 751-755, 895

modern, 424-818

Medicine, Mohammedan, 116-

129

monastic, 135-137

naval, 221, 375, 400

Oriental. 54-69

papyric. 48-50

prehistoric and primitive.

17-45

preventive, 818

Renaissance, 185-240

Roman, 96-109, 898

Russian, 161. 305-306. 413.

786. 898

scholastic, 157-159

social, 816

South American, 767

Spanish. 766-767

Sumerian, 54-57

Syrian, 95

systems of, 314-320, 376-

377, 446

Talmudic, 61-62

theurgic, 62, 136, 173

tropical, 201, 446-447, 624,

677. 790

veterinary. 114, 228, 274

Medicine-man, 22-26

Medicines, proprietary, 291,

402, 806

Megrims, 699

Melanemia, 442

Memory, facultative. 553

Mendel's law. 723-724, 728

Meningitis, cerebrospinal,

462, 627. 631, 797

tuberculous, 3.33. 463, 632

Menstruation, 28, 61

Meralgia parsesthctica, 699

Mercury, 142, 183, 236. 456

Merscburg triad. 467

Mesmerism. 382, 462

Metabolism, 259, 502. 503-

504, 593-596, 659, 674,

676, 6S0, 703, 710, 732

intracellular, 610, 737-738

Metagonimus, 767

Metals, planetary, 127

Metatarsalgia, 696

Metaxenia, 741

Metempsychosis, 83

Meteorology, medical, 373,

378

Methemoglobin, 610

Methodism, 98

Mezzotints, .341

Mica operation, 29

Microchcmistry, 715, 747

Microphotography, .565

Microscopy, 226, 249-254, 425,

487, 491, 6.33

Microsporon furfur, 702

Microtome, 487. 560

Midwifery, male, 343-344, 423

Midwives, 58, 108, 125, 190.

2.33, 278, 416, 423

Mikulicz's disease, 637

Miliary fever. Sec p'ever, mil-

iar \-.

Milk, 687

laboratories, 687

sickness, 405

Milroy's disease, 697

Miners, diseases of, 200

Ministrj' of Health, 799

Minoan culture. 71-72

Miracles. 58

Missions, medical, 68

Mistletoe. 160

Mithridate, 95, 291, 370

Molluscum contagiosum, 436

Monro dynasty, 336-337

Monsters, 56

Monte Cassino, 136

Montpellier, school of, 1.54,

1.58-159

Moon-lore, 36

Morality, international, 817

Morbus Huntjnricuf!, 239

Morphine, 504

Morphogenesis, 571

Morphology, 329-330, 473,

477, 479, ,551, 552-553,

500

Mosquito nets, 63, 107

theory, 548, 628, 751-752

Mosfjuitoes, 57, 63

Mountain sickness, 201

Mouth, diseases of, 038

Moxa, 27, 67, 69. 293

Mumia, 198

Mummies, 51

Mumps. 383

Murphy button. 762

Muscardine, 741

Muscarin, 705

Muscle, 257, 265, 323, 489,

575-576, 606

Muscle-sense, 385

Muscles, 114, 209, 210. 216

Museums, anatomical, 230,

284, .346, 3.54, 415

Mutation, 489, 5.50, 724-725

Myasthenia gravis, 263, 695

Mycetoma, 447

Mycoses, 614, 702

Mycosis fungoides, 437

Mydriatics, 704

Myomectomy, 544. 545

Myositis ossificans. 383

, Myotonia. 699

Mythology, medical. 33. 69,

71-77, 96-97. 107

I
Myxedema, 468, 595, 644. 677,

681. 733
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Naoana, 742

Nancy, school of, t>i13

Naples, sicRc of, 183

Narcosis, 70r>

Narcotics, 30

Sarniitiirm, 4 IS

National Insurance Act, 709

Natural History School, 449-

451

Nature Philosophy School,

449

Nauhcini, 709

Neanderthal skull, 40

Neeator Amcricanus, 741

Necrosis, 535, (U8. 638

Negro, 339, 474

Neosalvarsan, 747

Nepenthe, 29

Nephritis, 144, 440, CIS, 078,

684

Nephropexy, 640

Nerve, 575-576

degeneration of, 579

physiology of, 577

vagus, 33S. 496-497, 582,

600, 005, OOS-609

Nerve-blocking, 755, 761-762,

763

Nerve-cells, 487, 562-564

Nerve-endings, 561, 562,

588

Nerve-fibers, 489

Nerve-impulse, 478

Xerve-suture, 143

_
Nerves, 216

cerebral, 105, 217, 262, 338,

339, 471

optic, 557

peripheral, 577, .582, 815

regeneration of, 332

spina!, 470-471, 477, 493,

697

vasoconstrictor, 594

vasodilator, 587, 594

vasomotor, 587, 594

Nervous system, 94, 105, 516,

570, 578-585

sympathetic, 105, 333,

581-582, 604-605

vasomotor, 587, 594

Nestorians, 117

Neuralgia, 690, 708

facial, 371

Neurasthenia, 696, 710

Neurectomy, 647

Neuritis, 461, 486, 540, 689,

698, 699

Neurofibrillae, 563

Neurofibroma, 618, 699

Neurogenic theory, 243, 257,

495

Neuroglia, 562, 618

Neurology, 104, L'l7, 672, 6S3,

6S9-()99

Neuroma, 689

Neuron theory, 563-564

Neuroses, 667, 73S

sexual, 739-740

traumatic, .540, 698

visceral, 6S1

Neurotomy, 145

New-birth, 34

Newspapers, 282

New Vienna School, 453-459

Nihilism, therapeutic, 450,

4.55, 4.56

Nitro-aer, 268

Nitrogen, 335, 594

Nitrous oxide, .540

"No restraint," (599, 795

Nobel prizemen, 811

Nodal rhythms, 735

Maeutl vital, 495

Noise machine, 766

Nomenclature, anatomical,

216, 338, 491

binomial, 316

Nominalism, 132-133

Norleucin, 611

Norm, anatomic, 213, 339

Nose, 112, 247, .561

diseases of, 662

surgery, 537, 662

Nosocomia, 168

Nosology, 316, 317, 318, 369

Nostrums, 402

Notochord, 489

Novels, medical, 775-776

Novocain, 708

Nuclein, 596, 610, 611

Nucleo-proteins, 631

Nucleus, 480

Number-lore, ,35. 36, 81-82

Numismatics, medical, 77, 92,

236, 308-309, 385, 895

Nursing, 168-172, 792-796

bottle, 419

Nutrition, 595

Nyctalopia, 358, 370

Nystagmus, vestibular, 766

Obesity, 709

pituitarj-, 467

Obstetrics, 30, 99, 102, 176,

190-191, 233, 277-279, 343-

348, 392, 416, 423, 457-458,

652-6.55, 687, 895

Occupations, .324

hygiene of, 711, 798-799

Ochronosis, 614

Oculists, Roman, 108

Odic force, 382

Odyssey, 79

(Kdipus myth, IS

Oidiuni, 4,sc.

Old Vienna Scliool, 377-378

Omens, .55-56

Ommiade dynasty, 121

Oophorectomy-, 548, 733

Open-air treatment, 792

"Open-door," 700-702

Ophthalmia, Egyptian, 520

Ophthalmology, 99, 108, 119,

195, 259, 321, 358-360, 400-

401, 413, 6.5.')-661, 764-766,

896

Ophthalmometer, 572, 658

Ophthalmoscope, 572, 657,

659, 695, 765

Opium, 49, 104, 143, 199, 390,

707

Opsonic index, 750

Opsonins, 617

Optics, 225, 359-360, 765-766

physiological, 6.58-659

Optograms, 589

Organotherapy, 75

Ornithin, 611

Orphanotrophia, 168

Orthopedics, 120, 278. .349,

518-519, 522-523, 529-5.30,

640, 756, 757

Orvielnn, 299, 398

Osgood-Schlatter disease, 756

Osier's spots, 682

Osmosis, 462, 504, 505, Iil2

Osteitis deformans, 042, 679

Osteoarthropathy, 694

Osteology, 66, 104, 213, 215,

338

Osteomalacia, 395

Osteomyelitis, 312, 758

Osteopsathyrosis, 467

Otology, 360-361, 662-663

Ovaries, 217

Ovariotomy, 29, 276, 348, 517,

525, 535, 543-544, 548, 635,

648, 649

Ovan,-, 264

diseases of, 347, 365, 545

Ovum, 332, 479, 556, 560, 566,

730-731

Oxaluria, 610

Oxidation, 731

Oxygen, 268, 335

Oxyhemoglobin, 610

Oxyprolin, 611

Ozena, 662

Pacchionian bodies, 247

Padua, School of, 158

Paintings, medical, 172-175,

234, 237-238, 284-285, 303-

305, 312-313, 615, 774-775



Palatr. fleft, 528

Paleontology, 473, 551

Paleopathology, 52

Paleopsychology, 740

I'almistry, 190, 232

I'anaoeas, 24

Panama Canal, 753

Pancreas, 263, 591, 592, 606

surgery of, 757

Pancreatitis, hemorrhagic,
tilS

Panel practice, 773

Pangenesis, 550, 553

Pantheism, 122, 131-132

Pantopon, 708

Papal physicians, 146, 158,

196, 896

Pappataci fever, 750

Papyri, medical, 48-50

Parabolani, 162, 169

Paracentesis, 91, 113, 150, 331

Paracusis AVillisii, 263, 766

Paraffin injections, 638

Paragonomiasis, 627

Paralysis, 105, 200, 312, 442,

682, 091, 694, 696, 699

agitans, 444

bulbar, 670

facial, 159, 471

pseudohypertrophic, 471

Paralytic secretions, 587

Paramecium, 745

Paraniyoclon\is, 695

Paraplegia, alcoholic, 679

Parapsoriasis, 703

Parascliistes, 51

Parasitology, 121-122, 627-

02S. 741-742, 753, 707-768

Paras.\philis, 666

Parathyroid glands, 556

surgery, 761

Paregoric, 408

Paris Faculty, 297-300

Parthenogenesis, experimen-

tal, 730-731

Pasteur Institute, 622

Pasteurization, 688

Past-pointing, 766

Patella, fracture of, 524

I'dtholoijia animala, 255

Pathology, 62, 63, 67, 198, 227,

228, 272, 363-366, 444,

4.54-455, 492, 604, 613-

619, 625. 631-632, 645,

790

cellular, 557-558, 612-015

experimental, 323, 492, 587

humoral, 82, 270

primitive, 23, 55-56

surgical, 637-640, 642

! Pathometry, 744

i Pavilion hospitals, 791
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Pavy's joint, 080

Pt'hriiw, 620

Pectineus muscle, 85

Pectoriloquy, 431, 677

Pedagogics, 738

Pediatrics, 50, 190, 201, 673,

674, 681, 686-688, 897

Pediculosis, 61, 742, 814

Pedicurists, 303

Peliosis, rheumatic, 451

Pellagra, 381, 742

Pelvimeter, 348

Pelvis, deformities of, 278

morphology of, ()52-653

Pennsylvania Hospital, 393

Pentosuria, 610, 676

Pepiniere, Medico-Chirurgical,

412

Pepsin, 482, 507

Peptonuria, 610

Percentage feeding, 687

Percussion, 362-363, 433, 435,

453, 685

Perfusion, 244, 600, 006

Periapts, 41

Periarteriitis nodosa, 670

Perineum, rupture of, 522

surgery of, 547

Periodicals, medical, 282, 350,

379, 380, 386, 414, 4 22, 447,

451-452, 467, 475, 530, 671,

701, 721, 807 810

Periodicity, 35-37, 270

Peripneumonia, bovine, 627

Peritoneum, 327, 338

Peritonitis, 384, 644

Pi'dsucht, 626

Perspiration, insensible, 259,

332, 593

Peruvian bark, 292

Pessaries, 327, 650

Pest-doctors, 310

Pest-dollars, 236, 308

Pest-tracts, 181

Peyer's patches, 264

Phagocytosis, 629

Phakoseope, 572

Pharmacodynamics, 703

Pharmacology, 294-295, 378,

408-409, 488, 703-708, 790

Pharmacopeias, 202, 223, 274,

305, 390. 408, 447

Pharmacy, 58, 99, 123, 127,

172, 239

Pharmakos, 24, 33

Pharyngotomy, 637

Pharynx, diseases of, 662

Phenolsulphonephthalein, 707

Phenylalanin, 611

Philologists, medical, 186-189

Philosopher's Stone, 286

Philosophy, Greek, 79-82

937

Philosophy, medical, 93, 717

Phlebitis, 355, 356, 469, 614

Phlegmasia alba dolens, 351

Phlegmon, peri-pharyngeal,

673

Phlogiston, 3 IS, 334. 3.35

Phonocardiograms, 7.36

Phosphenes, 476

Photography, 425, 576

Photomicrography, 7.51

Phrenology, .579

Phthisis, 88, 104, 108, 113,

122, 367. 384, 428, 431, 461.

475, 665, 681, 684, 708, 792

Phylogeny, 560

Physicians, 57, 78-79. 84, 85,

89, 97, 396-397, 405-406,

785, 806, 818

costume of, 92, 174

Physics, 1.56, 2.5.5-256, 360.

424-425, 576

Physiognomy , 225, 27.3

PhysiuldijiiK, 137

Physiology, 61, 63, 66, 105-

100, 256-269, 328-336, 476-

478. 486-489, 492-501, 571-

612, 686, 731-736, 789-790,

897

Physostigmin, 060, 700

Phytosterin, 010

Pick's disease, 688

Pills, 123

analeptic, 402

Pinhole pupil, 439

Pin-hole test, 259

Pinjampo, 28

Piroplasmosis, 027, 743

Pithecanthropus, 46, 555

Pituitary body, 215, 267, 484,

733, 7(iO, 762

Pityriasis, 436

Placenta, 217, 277, 347, 5.58

Plague, 59, 61, 102, 1,55, 180-

181, 193, 195, 236, 237, 2.38,

2.50, 308-310, 420, 627, 797

Plant-lore, 2.5-26

Plasmapha>resis, 707

Plaster-of-Paris, 526

Plate cultures, 623

Plays, medical, 168, 298-300

Pleomorphism, 633

Plethora, 317

Plethysmography, 600

Pleurisy, 101, 104, 112, 321

Pleximeter, 435

Plica Polniiirn, 179

Pneumn, 98, 103, 106

Pneumatic chamber, 755

Pneumatic School, 98

Pneumonia, 101, 104, 112, 363,

365, 430, 453, 4.54, 627, 753

Pneumotherapy, 336

:-A
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riKuniothorax, 331, 683

!irtili<-i:il, 70.S, "fiS

Pnoiiinotyphus, 4.').")

PiM-uta rmi'tirn, 292

Poets, iiKHliciil, 324

Poison lore, 24, 9.")

PoisoniiiK, 293

Poisons, (iS. 9."., lOS, 123, ll.:.,

443

Poitou colir, 272

Police, hyftionic, 'u-')S, 32.S,

711

Polioencephiilitis, 70(1

Poliomyelitis, 53, 407-4()S,

631, 640, 667, 691, 7.")1,

799 .

Polyclinics, 327, 784

Polycythemia. 667, 682

Polyncnism, 520, 555

Polypeptides, 730

Polypharniacy. llti, 149

Polypnea, 007

Polypragniatisni, 103

Polytheism, medical, 37

Pomum a>7ihre, 181

Pons ^'arolii, 217

Poor Law, 799

Porokeratosis, 703

Porrigo, 703

Porta! system, diseases of,

317

Postal service, 282

Post-graduate schools, 781-

783

Postmortems, 151, 2,34, 491

Postures, obstetric, 30, 122

Pott's disease, 351

Powder, sympathetic, 289

Precipitin test, 46, 632,

715

Preformation, 340

Pregnancy, 205, 208, 238, 341,

342, 348, 652, 73S

duration of, 384

extrauterine, 357, 542, 649,

650

tubal, 277, 649

Preparedness, 811, 815

Presbyophrenia, 700

Prescriptions, 409

Priests, 57, 79

Printers, medical, 185-180

Prisons, 375

Probabilities, 725

Prognosis, 55, 84, 89, 158, 686,

714, 897

statistical, 714, 744

Prolin, 611

Prophylaxis, 60

Proponal, 708

Prostatorrhea, 645

Prostitution, 711, 802

Protective ferments, 738

Proteids, 007

Proteins, 611, 031

Proteins, synthesis of, 730

Protoplasm. 479, 482-483,

4S7, .")01, .'562

Protozoa, 252

I'rolo/.oolopy, 74 1-715

Prurigo, 430

Pseudoeirrhosis, pericardial,

()88

Pscudohypcrtrophies, 691

Pseudoleukemia, 254

Pseudosclerosis, 695

Psora, 460

Psoriasis, ,59, 430

Psorospermosis, 477, 703

Psychasthenia, 738

Psychiatry, 4 18-419, 434, 099 -

702, 795, 897

Psychical feeding, .592

Psychoanalysis, 43, 318, 701,

740

Psychology, 213, 550, 555,

584-585, 738-740

sexual, 738-740

Psychopathology, 739-740

Psychophysics, 584

Psychotherapy, 43-44, 45,

156, 318, 381, 709

Ptochia, 168

Ptomains, 612, 631

Ptosis, 601

Ptyalin. 591

Pubiotomy, 650

Public Health Service (l'. S.),

SOI

Puerperal convulsions, 652

fever. iSVf Fever, puerperal.

Pulse, 67, 94, 104, 141, 238,

258, 366, 429, 438, 440,

497, 602, 688

water-hammer, 440

Pulsus alternans, 735

bigeminus, 735

irregularis pen^etuus, 735

paradoxus, 070

Pupil, artificial, 519, 527

Purgation, 30, 51, 91

Purgation calendars, 158,

190

Purgatives, 102, 123, 125, 150,

22.5

Purin nucleus, 730

Purkinje cells, 487

Purples, the, 311

Purpura hemorrhagica, 378

Pus, laudable, 142

Putrefaction. .502-503

Pyemia, 355, 350, 014

Pygmies. 249

Pyorrhoea alveolaris, 350

QuArKKRY. 43. 44, 125. 158,

174. 232, 303. 398, 400-«0-»,

803-805, 806

(^iiadrivium, 166

(Juaker pliysicians, 371, 033

(Quarantine, 181, 800

Quassia, 408

cups, 402

(Quinine, .504

"R" rniNTER, 1.57

Hademacherism, 460
Ra<liography, 7.55

Radium, 425, 708

Radius curvus. 521

Rales. 431

Rat-bite fever, 768

Rat-proofing, 68

Reaction time, 659

Realism, 132-133

Recapitulation Theory. 474,

569

Reciprocal innervation, 583

Reconstruction, 814

Rectum, 591

surgery of, 522, 638, 641

Red Cross, 373-374, 414

Red, folk-lore of, 35

Rod-light treatment, 35, 70

Reflex action, 2,56, 264, 329,

.332, 499, 582, .598

Reflexes. 583, 688, 697

conditional, 593

Refraction, 259, 0.58, 659

Refusion, 760

Regeneration, 329-330, 356,

528

Regimen xanitatis, 139

Regimina. hygienic, 139. 155

Regression. 726

filial. 553

Regurgitation, aortic, 440, 444

Reil, island of, 379

Rejuvenation, 745

Relapsing fever. See Fever,

relapsing.

Religion, 21, 23, 44, 72

Remak, fibres of, 485

Remedies, animal, 49-50, 56

Resorcine, 708

Respiration, 105, 266-269,

329, 334-336, 494, 495,

607-609

fetal, 478

Responsibility, 701

Rest cure, 698

Resurrectionists, 471-472

Retina, 259, 476, 501, 589, 765

Retinoscopy, 000

Revolution, War of the, 389-

393
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Ilhooscopic frog, 480, 574

Rheumatism, 40, 432, 75G

chronic, 'MW)

HhinoloKV, (idl

Rhinophyiiui, 17')

Rhinoplasty, 04, 1'21, 518, 528

Rhinoscleroma, 702

Rhinoscopy, 459

Rhizopods, 559, 5(5

1

Rhizotomists, 84, 108

Rhodopsin, 589

Ribs, 268

Rickets, 266

KiKgs' disease, 356

Rigidity, decerebrate, 583

Higor mortis, 598

Hinderpcst, 624, 713

Ringer's solution, 606

Rinne's test, 663

Rochelle salts, 292

Rodents, 59, 310

Roentgen rays, 70S. 754

Romberg's sign, 690

Rosicrucians, 287-2.SS

Royal Society, 281

Royal Touch, 38, 149, 291)

Rubella, 319

Rumination, 264

Sabbath, 60

Sacrifice, ritual, 33, 75, 105

Safety-lamp, 711

Saint Come, 144, 164

Saints, medical, 38, 179

Saiodin, 736

Salerno, School of, 137-140,

172, 898

Salipyrin, 708

Saliva, 329

Salivary glands, 591

Salivation, mercurial, 670

Salol, 708

Salpetriere, 692, 693

Salvarsan, 747, 753

Samme de shinta, 29

Sandalani, 127

Sangrado, 301

Sanitaria, 792

Sanitary surveys, 801

Saranac Lake, 793

Sarcinae, 558, 619

Sarcode, 482

Sarcoid, 703

Sarsaparilla, 237

Sassafras, 237

Satires, medical, 399-400

Scabies, 122, 379, 384, 702

Scapegoat, 33

Scarlatina, 270, 311, 367, 378,

421, 743

Scarlet red, 708

Scarpa's triangle, 343

Scheinfuttcru?i(/, 592

Schistosonmm, 767

Schizophrenia, 700

Sch )i)l-children, hygiene of

660, 711

School-lunches, 711

Schoolmen, 152

Sciatica, 333

Science, 816-817

Sclerectomy, 766

Scleriasis, 680

Scleroderma, 384, 439, 443

Sclerosis, disseminat, d, 469

Scopelism, 40

Scot's Pill, 291

Scrofula, 34, 38, 149. 271, 289,

793

Scurvy, 103, 238, 373, 375

.Seals, oculists', 108

Seaside hospitals, 793

Secretin, 592

Secretions, 606

internal, 42, 596, 607, 732-

734

Sectarianism, medical, 803

Ssctions, serial, 565, 566

Seidlitz powders, 409

Seignette's salts, 292

Selection, natural, 549-550

Sel >r ive breeding, 726-727

Semicircular canals, 495

S 'mip Tmeable membranes,

505, 612

Senega, 390

Sensation, 260, 477, 498

Sensitizing substances, 750

Septicemia, 626

traumatic, 623, 626, 634

Serine, 611

Serology, 746-750

Serpents, 72, 73, 77, 97

poisonous, 447, 706

Servi mcdici, 107

Seton, 142, 194, 301, 303, 534

Sewage, 57, 801-802

purification of, 801-802

Sex, determination of, 731

Sexual instinct, 738-740

per^'ersions of, 43, 701, 739

Sham meals, 592

Shamanism, 22

Sharpcy, fibres of, 500

Shell shock, 813

Shock, 42, 581, 761

Shoes, military, 7.54

Shorthand, 196

Sihtu, 56, 179

Side-chain theory, 747-748

Signatures, doctrine of, 35,

198, 232

Silkworm, diseases of, 619, 620

Simples, 223-226, 231

.Simpson's pains, 6.53

Sims' position, .54.5

.Sinistrin, 705

Sino-auriciilar node, 5.58

Skeletal remains, 46

Skeleton, 339

Skin, atrophy of, 703

diseases of, 18.3-184, 201,

435, 436-437, 702-703

Skin-grafting, 529

Skoda's resonance, 453

Sleeping sickness, 467, 667,

677, 743

Small-pox, 69, 70, 114, 119.

120, 155, 238, 280, 311, 356,

387-388, 617, 714, 743, 753

Smell, 662

Snap-diagnoses, 4.54

•Snuffs, narcotic, 25

Societies, medical, 422, 807

scientific, 281, 414

Solidism, 98

Soporifics, 29

Soul, sensitive, 317

Sound, 572

Sounds, uterine, 544

Species, fixity of, .316, 473

origin of, 549-550

Spectacles, 27, 103, 155, 177,

195, 655, 765

Spectrvim analysis, 425

Speculum, .544, 545

Speech, 6.59

Spermatozoa, 252, 258, 489,

567

Sphygmograph, 602

Sphygmomanometry, .57

Soices, 172, 239, 294-295

Spigelian lobe, 248

Spinal animal, .581

Spinal cord, 105

diseases of, 328, 691,

puncture of, 695

surgery of, 643, 696

Spine, caries of, 52, 349, 351,

523, 647

deformities of, 90, 120, 278.

349, ,381, 756

surgery of, 635, 643

Spirillosis, 447

Spirochajta pallida, 745

Spirochetosis, 743

Spirometer, 608

Spleen, diseases of, 667

excision of, .531, 557, 603

Splenomegaly-, tropical, 743

Splints, 52, 64, 534

Spondylitis deformans, 52, 716

Spondylolisthesis, 455, 653

Spondylosis, rhizomelic, 694

Sponge, soporific, 30, 142

, 688

694
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Sporotrichosis, (>27, "03

Spring cntarrli, (it>0

Sprui', ~ii'.i

StnfTordsliirc knot, ti")0

Sliii/iairi.t, 7SS

StiiininR, intravital, ")(>2

methods, otiO, .'xil, .'.'.lO, (US

StnnimorinK, fl20

Stannius licaturos, 1)02, 605

Staphylocoodis, 021, t)31

Staphyloplasty, 219

Staphylorrhaphy, .")22, .'534

State medicine, 7i)9-S02

Statistics, 714, 72,")-727

medical, 42S-42i», 713-714

vital, 273, 325, 713-714

Status lymphaticus, 442, 556,

733

Steam sterilization, 635

Stegomyia fasciata, 752

Steno's duct, 265

Stercorin, 591

Stereochemistry, 620

Sterility, 34, 547

Stethoscope, 429, 439

Still's disease. 681

Stokes-Adams' disease. See

Heart-block.

Stomach, 209, 505-507, 590,

601

diseases of, 390, 670, 676,

686

intubation of, 355, 534, 676,

709

surgery of, 637

Stomach-pump, 709

Stomach-tube, 670

Stones, folk-lore of, 40-41,

303

Strabismus, 39, 195, 529, 656,

657. 658

Streptococcus, 621

String galvanometer, 735

Stroking, 289

Stromuhr, .599, 600

Strophanthus, 706

Strychnine, 504

Stuffiness, 711

Stumps, amputation. 698, 756

Sturm's conoid, 765

Succus nerveug, 257

Succussion sound, 91

Sugars, 736

Suiphonal, 708

Superfetation, 103. 356

Superstitions, medical, 31-42,

291

Suppuration, 106, 134

Suprarenal extract, 708

glands, 216. 596-597. 732-

733

diseases of, 443

Surface area, 594-595

Surgery, 4S. 62, ti5, 99, 121-

122, 165, 19:<-195, 199,

218-222. 232. 234, 274-

277. 297, 348-358. 409-

413. .507-542, (133-647.

75.5-764

antiseptic, 142, 145, 633-

636, 638, 641

aseptic, 90-91, 649

experimental, 524, 758

Hindu, 62-(i3

history of, 350, 518, 524.

641, 646. 899

medieval, 133-141, 141-

150, 160, 161, 102-164,

174

military, 84, 99-100, 108,

194. 518-520, 639. 758.

7.59, 814

neurological, 761-762

orthopedic. See Orthope-

dics,

osteoplastic, 756, 757, 763

physiological. 759-762

plastic. 220-221. 527-529,

547

primitive, 27-29

Salernitan, 141, 174

visceral, 7.56, 757

Surra, 742

Suspension-laryngoscopy, 661

Sutures, silver, 545

Suturing, 761

Swaddling clothes, 177, 311

Sweating sickness, 189, 193.

200

Swedish movements, 710

Swine crjsipelas, 626, 627

Sycosis, 436

Sydenham's laudanum, 271

Sylvian fissure, 261

Symbolism, medical, 899

Sympathetic powder, 289

Sympathicotonus, 734

Symphysiotomy, 327, 347,

.348

Synapse, 583, 605

Syncretism, 41

Syndromes, pluriglandular,

443

Synthesis, chemical, 503

Synthetic foods, 737-738

Syphilis, 67, 179, 181-184,

193, 200, 224. 228, 231, 236-

237, 3.55, 363, 364, 378, 385,

398, 4.36, 4.38, 443, 4.56, 6.30.

643, 666, 670, 677, 679, 745-

746, 747

Syringe, hypodermic, 438, 526,

708

Syringomyelia, 218, 699

T, SiNCIMTAI., 28

Tabannuj, 29

Tabardillo, 200. 2.'{8-239, 742

Tablets, votive, 77

Taboo. 23

Tachycardia, 735

Talismans, 41

Talmud. 61

Tarantism, 250

Taricheutes, 51

Tartar emetic. 292

Tartaric diseases, 198

Taxonomy. ')16-317

Tchins. 413

Tea. 261. 372

Teeth, 108, 112, 210, 3.50, .39.5,

473

artificial, 62

diseases, 52

Telangiectasis, 682

Telegraph, electric, 339, 498

Teleology, 105

Temperature coefficients, 730

Temperature-sense, 498

Temple sleep, 76

Tendons, repair of, 355

Tenotomy, subcutaneous,
529-530

Tensor tarsi, 474

Terminal infections, 631

Terra sigillala, 104

Test breakfast, 676

Test-types, 656

Testicle, 264

Tests, diagnostic, 688

mental, 813

Tetanomotor. 596

Tetanus, 101, 627, 677, 707

Tetany, 467, 665, 689, 733,

760

Tetravaccines, 815

Tetronal. 708

Texas fever, 632

Thalamus, optic, 494

Theaters, anatomical, 152,

2.30, 284, 415

Theism, 131-132

Theobromine, 736

Theophagy, 33

Theorists, medical, 317-320,

426-428, 460

Therapeutics, 43-44, 49-50.

56, 63-64. 75, 76, 97. 98.

113, 427-428, 671, 672.

704, 747, 803, 899

primitive, 30-42

Therapia sterilifsans, 747

Theriac, 96, 899

Thermodynamics, 425, 452,

576

Thermometer, 176

Thermometry, 258, 778, 900



hermomctry. clinical, 321,

3CC, 378, 452, 778, 900

hirty Years' War, 241, 283,

310, 348

lioinsen's disease, 471

horacentesis, 665, 670

horacic duct, 216

horacoplasty, 647

horacotoniy, 640

hroat, diseases of, 662

lironibin, 604

hroinboplastin, 604

hromhosis, 356, 614

hyniin, 610

hymns death, 272

gland, 510, 556, 565, 687

hj roid gland, 607, 707. 767

surgery of, 642, 75'J

icks, 632

ics, 699

cle, turning of, 37

nea sycosis, 702

versicolor, 436

.ssue respiration, 607

ssues, extravital cultivation

of, 564, 764

transplantation of, 356, 529

)nomoter, 328, 688

)nsillotome, 534, 662

)pography, 464-466

rture, judicial, 28, 164, 412

tern ism, 23

uch, 498

urni<|uet, 275, 348

xioology, 378, 714

xins, 627, 631, 750

acheotomy, 97, 122, 665

achoma, Egyptian, 49

actors, magnetic, 402

ansforniism, 526

ansfusion, 267, 273, 627,

332, 761

inslations, 152-153, 188

inslators, 118, 119

lube-Hering curves, 602

lumdfutuny, 739

ivels, medical, 508-509

matoda, 757-758

niblcs, 465

•nior, intentional, 693

nch fever, 814

oot, 812

arfare, 812

phining, 27, 91, 113, 149,

641

clerocorneal, 765, 766

ponema, 632, 745-746

ftpe, 578

i-hina, 473

:-hinosis, 559. 683

I'hophyton, 702

jnal, 708
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Tripod of life, 376

Triturates, 708

Triviurn, 166

Trocar, 665

Tropisms, 730, 738

Truss. 155, 219, 275

Trv-panosomiasis, 631, 742-

743, 744, 747, 767

Trypsin, 5.SS, 591

Tryptophan, 604, 611

Tsetse fly, 742

Tuberculin, 624. 750

Tuberculosis, 431, 617, 619,

624, 626, 628, 664. 667,

750. 793

bovine, 632, 750

Tumors, 50, 477, 604, 647, 747

transplantation of, 559

Twilight sleep, 055

Typhoid fever. See Fever,

typhoid.

Typhus fever. .S'ee Fever,

typhus.

Tyrosin, 611, 667

Tyrotoxicon. 631

Tyson's glands. 249

Uhedu disease, 49

Ulcera xyrt'nra, 101

Ulcers, 147

endemic. 437

Ultraviolet rays, 750

Uncinaria .Americana, 741

Unicorn. 220. 305

Universities, 94, 106-167, 229,

281, 412

Urea, 503

estimation of, 502, 611, 089

synthesis of. 503

Uremic constant, 689

Ureometer, 504

Urethra, 338

Urethrotomy, 100. 112. 277

Uric acid. 502. .503. 595. 596,

601

Urine, 114. 121, 138, 260, 272,

333, 383, 445, 499, .501,

503, 504-.505, 593, 596,

599, 604, 611, 680, 688
diazo-reaction, 746

Urobilin, .591

I'rology, 900

Uroscopy, 125. 140, 173-174,

232, .304, 312, 404

Urotropin. 707

Urticaria, 678, 695, 703

tuberosa, 436

Uterus, 151, 205, 3.38, .5.56

diseases of, 650-651, 653

displacement of, 1.59

excision of, 220, 544

941

Uterus, retroversion of, 347

tumors of, 544, 548, 649, 650

Vaccination-, 70, 380-389,

462

Vaccinotherapy, 630, 750
Vagbhata, 63

Vagina, 217

surgery of, 547, 650

Vaginismus, 547

Vagotonus, 734

Valin, 611

Variation, 550, 724-725

Varicella, 201, 369
gangrenosa, 643

Variolation, 27, 63, 68, 327,

380, 387-388, 389, 395, 421

Vascular system, surgery of,

756, 762-764

Vasectomy, 728

Vasodilator remedies, 706
Vater's ampulla, .338

Vedantism, 65

Vegetative nervous system,

734

Veins, 216, 217, 218

Venereal diseases, 59, 144, 355,

356, 377, 43.5-430, 512, 677
Venoms, 334, 631, 698, 706

Ventilation, 109. 328. 373. 710
Veratrine. .504

Veratrinized muscle. 576
Veronal. 70S. 737

Verrucae necrogenicae. 679
Version. 99. 277, 652

podalic, 102, 113, 190, 220,

654

Vertigo, gastric, 158

labyrinthine, 488, 495, 766

paralytic, 667

Veterinarians, 84, 161

Vinegar. 181. 322

\'irginitj-. signs of. 272

Viruses, attenuated. 621, 629

filterable, 750-751, 754

Viscera, 192, 204, 206, 207,

. 208, 211,'2.-)4

transplantation of. 763

Viscosimeter. 496

Viscosity coefficient. 496

Vision, 119, 3.59-360, 485, 488,

656

Visual purple, 329, 589

Vitalism, 106, 318, 377, .380,

469, 478. 484, 729-730

Vitamins, 604, 738

Vitiligoidea. 443

\'ividifrusion. 707

Vivi.section, 213, 216, 493

Vocal cords, paralysis of, 673
Voice, 477
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\i>lli>nian fovpr, 814
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periodic, <i72

Votive offerinKs, 77, IHI

WALV.rs, oNpcriiiU'iit of, 244

Wiilclier's position, 122, 6.5.5

WiiUleyer's rintt, .5.5()

War, Pan-European, 811-816

War-gases, S14

Ward's pills. 401

Wars, Napoleonie, t5 19-520

Wassermann reaction, 747

Watch glass theory, 480

Water, filtration of, 801

sterilization of, 750

Watcr-c.isting. See, Uroscopy.

Water-closets, 72, 116, 228

Waters, mineral, 108, 200, 20.S,

274, 319

Wave-motion, 497

W^eapon salve, 34, 289

Weber's law, 498

syndrome, 699

Wedensky effect, 578

W'eigert's law, 618

Weils, holy, 38

Western Caliphate, 121-123

Wet nursing, 2.33, 311, 419

Wliitc .-lave traffic, .57, 802

Whitworth doctors, 403

Whooping-cough. 32, 200, 263.

442. 627, 749

Wild-fire, 37

WiUis, circle of, 24()

Wine, diseases of, 620

Wise women, 24, lOS, 101

Wislar Institute, 474, 782

Witchcraft, 222, 225, 2.S8

Witch-doctoring, 42.3

Wolffian bodies, 340

W'omen, metlical education of.

791-792

Wool-skein test, 6(iO

Woorara, 516

W'ord-blindnoss, 1)99

Worms, intestinal, .50

Wound-drinks. 14(i, 119,

194

Wound-excision, 812

Woimd-surgery, 142, 145-146,

148, 164, 193, 221. 646

Wounded, disposition of, 57.

23.5. 296, 414

Wounds, 58, 122, 144, .508

gunshot, 163, 193, 194, 219,

220, 221, 274, 276, .3.54,

3.56. 519. 757, 812

infection of. 532, 623. 626,

634. 812

Wounds, treatment ot, 7s, 90.

274. .527. 634. 761

Writer's cramp. 159

W'ry-neck. 276. 27.S. .521, 645

Xanthelasma, 678

Xanthin, .596

Xanthoma, 437. 443

Xenodochia. 168

Xeroderma pigmentosum. 703

Yaws. 201. 677. 753

Yeast. 482

Yellow fever. Sec Fever,

yellow.

Y-ligament, 61.5

Voni. .34

York retreat. 419

Zander Institute. 710

Zaraath. 59

Zebethum occidentale. 291

Zenechton. 236

Zodiac manikins, 191-192

Zomotherapy, 607

Zoology, 93, 223, 224, 255,

447, 475, 484, 488-489,

551. .569. 597

medical. 627-628. 741-745
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